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Current copies of the following documents are hereby made part of these contract documents
by reference. These documents are available on the DFCM web site at http://dfcm.utah.gov or are
available upon request from DFCM.

DFCM Supplemental General Conditions dated July 15, 2008
DFCM General Conditions dated May 25, 2005.
DFCM Application and Certification for Payment dated May 25, 2005.

Technical Specifications :
Drawings:

The Agreement and General Conditions dated May 25, 2005
have been updated from versions that were formally adopted
and in use prior to this date. The changes made to the General

Conditions are identified in a document entitled Revisions to
General Conditions that is available on DFCM’s web site a
://dfcm.utah.qov
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NOTICE TO CONTRACTORS

Sealed bids will be received by the Division of Facilities Construction and Management (DFCM) for:

NORTH HANGAR POWER UPGRADE - WEST JORDAN AASF
UTAH NATIONAL GUARD - WEST JORDAN, UTAH
DECM PROJECT NO: 08280480

Bids will be in accordance with the Contract Documents that will be available at 2:00 PM on
Wednesday, September 3, 2008, and distributed in electronic format only on CDs from DFCM, 4110
State Office Building, Salt Lake City, Utah and on the DFCM web page at http://dfcm.utah.gov. For
questions regarding this project, please contact Wayne Smith, DFCM, at 801-550-6536. No others are
to be contacted regarding this bidding process. The construction estimate for this project is $123,500.

A mandatory pre-bid meeting will be held at 1:00 PM on Tuesday, September 9, 2008 at the West
Jordan Armory, AASF North Hangar (east side of road), 7593 South 4470 West (Airport Road), West
Jordan, Utah. All bidders wishing to bid on this project are required to attend this meeting.

Bids will be received until the hour of 4:00 PM on Wednesday, September 17, 2008 at DFCM, 4110
State Office Building, Salt Lake City, Utah 84114. Bids will be opened and read aloud in the DFCM
Conference Room, 4110 State Office Building, Salt Lake City, Utah. NOTE: Bids must be received at
4110 State Office Building by the specified time.

A bid bond in the amount of five percent (5%) of the bid amount, made payable to the Division of
Facilities Construction and Management on DFCM’s bid bond form, shall accompany the bid.

The Division of Facilities Construction and Management reserves the right to reject any or all bids or
to waive any formality or technicality in any bid in the interest of DFCM.

DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT

Marla Workman, Contract Coordinator
4110 State Office Building, Salt Lake City, Utah 84114
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PROJECT DESCRIPTION

This project consists of upgrading the electrical service to the existing hangar to accommodate future
expansion, which will likely include an additional facility. The project will be constructed as per
drawings and specifications. The new service is being calculated on the future loads of the equipment
stored in the new proposed facility and, therefore, are not at this time based upon actual or real demand
for power. The contractor must keep service to all of the existing hangar operations functional
throughout the project. Any utility or power outage for changeover of service must be coordinated
with the National Guard well in advance and performed when it will not disrupt their normal
operations.

This project contract must be executed by the successful bidder no later than September 25, 2008 to
ensure that the National Guard secures funding of the project prior to their fiscal year end which is
September 30, 2008. Otherwise, funding for the project will be forfeited to the National Guard Bureau
and the project will not be constructed.

Due to the short time frame between the bid opening and the contract execution deadline of September
25, 2008, it is imperative that all bidders have their bonding agencies aware of the deadlines and begin
to prepare to obtain performance and payment bonds immediately upon verbal or written notification
to process the contract.

ALL electrical contractors wishing to submit bids on this project must be pre-approved by DFCM.
PRE-APPROVAL REQUIREMENTS NOTICE:

1) All electrical contractors who are currently on the approved short list for the DFCM are pre-
approved to bid this project.

2) ALL other electrical contractors wishing to bid this project must become pre-qualified by the
DFCM by submitting: (1) a statement of qualifications including qualifications for this type
of construction, qualifications of project manager, superintendent, management team; (2)
work history for past 3-5 years including any state work and work history of similar type
projects; and (3) short management plan as to how you would schedule this project into
current work load, including average lead time for equipment ie, transformers, switchgear,
panels, etc.

3) All statements of qualification are due to Wayne Smith, DFCM, State Office Building Room
4110 NO LATER THAN 5:00 PM, Thursday, September 4, 2008.
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM

Division of Facilities Construction and Management

PROJECT SCHEDULE

PROJECT NAME: NORTH HANGAR POWER UPGRADE - WEST JORDAN AASF
UTAH NATIONAL GUARD - WEST JORDAN, UTAH

DFCM PROJECT NO. 08280480

Event Day Date Time Place
Bidding Documents Wednesday | September 3, 2008 2:00 PM DFCM
Available 4110 State Office Bldg
SLC, UT and the DFCM web site *
Statements of Thursday September 4, 2008 5:00 PM DFCM
Qualification if not pre- 4110 State Office Bldg
qualified SLC, UT or e-mail to
wfsmith@utah.gov
Mandatory Pre-bid Site Tuesday September 9, 2008 1:00 PM North Hangar (East side of road)
Meeting West Jordan AASF
7593 South 4470 West (Airport Rd)
West Jordan, UT
Last Day to Submit Thursday September 11, 2008 5:00 PM Wayne Smith — DFCM
Questions E-mail wfsmith@utah.gov
Fax 801-538-3267
Addendum Deadline Monday September 15, 2008 2:00 PM DFCM web site *
(exception for bid delays)
Prime Contractors Turn In | Wednesday | September 17, 2008 4:00 PM DFCM
Bid and Bid Bond 4110 State Office Bldg
SLC, UT
Sub-contractor List Due Thursday September 18, 2008 4:00 PM DFCM
4110 State Office Bldg
SLC, UT
Fax 801-538-3677
Substantial Completion Wednesday | December 31, 2008
Date

* NOTE: DFCM’s web site address is http://dfcm.utah.qgov
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM

Division of Facilities Construction and Management

BID FORM

NAME OF BIDDER DATE

To the Division of Facilities Construction and Management
4110 State Office Building
Salt Lake City, Utah 84114

The undersigned, responsive to the "Notice to Contractors™ and in accordance with the "Instructions to Bidders”, in
compliance with your invitation for bids for the NORTH HANGAR POWER UPGRADE — WEST JORDAN
AASF - UTAH NATIONAL GUARD - WEST JORDAN, UTAH - DFCM PROJECT NO. 08280480 and
having examined the Contract Documents and the site of the proposed Work and being familiar with all of the
conditions surrounding the construction of the proposed Project, including the availability of labor, hereby proposes
to furnish all labor, materials and supplies as required for the Work in accordance with the Contract Documents as
specified and within the time set forth and at the price stated below. This price is to cover all expenses incurred in
performing the Work required under the Contract Documents of which this bid is a part:

I/We acknowledge receipt of the following Addenda:

For all work shown on the Drawings and described in the Specifications and Contract Documents, I/we agree to
perform for the sum of:

DOLLARS ($ )

(In case of discrepancy, written amount shall govern)

I/We guarantee that the Work will be Substantially Complete by December 31, 2008 should I/we be the
successful bidder, and agree to pay liquidated damages in the amount of $ 300.00 per day for each day after
expiration of the Contract Time as stated in Article 3 of the Contractor’s Agreement.

This bid shall be good for 45 days after bid opening.

Enclosed is a 5% bid bond, as required, in the sum of

The undersigned Contractor's License Number for Utah is

Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10) days,
unless a shorter time is specified in the Contract Documents, and deliver acceptable Performance and Payment
bonds in the prescribed form in the amount of 100% of the Contract Sum for faithful performance of the
contract.
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BID FORM
PAGE NO. 2

The Bid Bond attached, in the amount not less than five percent (5%) of the above bid sum, shall become the
property of the Division of Facilities Construction and Management as liquidated damages for delay and
additional expense caused thereby in the event that the contract is not executed and/or acceptable 100%
Performance and Payment bonds are not delivered within the time set forth.

Type of Organization:

(Corporation, Partnership, Individual, etc.)

Any request and information related to Utah Preference Laws:

Respectfully submitted,

Name of Bidder

ADDRESS:

Authorized Signature
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INSTRUCTIONS TO BIDDERS

1. Drawings and Specifications, Other Contract Documents

Drawings and Specifications, as well as other available Contract Documents, may be obtained as stated
in the Invitation to Bid.

2. Bids

Before submitting a bid, each contractor shall carefully examine the Contract Documents, shall visit
the site of the Work; shall fully inform themselves as to all existing conditions and limitations; and
shall include in the bid the cost of all items required by the Contract Documents. If the bidder
observes that portions of the Contract Documents are at variance with applicable laws, building codes,
rules, regulations or contain obvious erroneous or uncoordinated information, the bidder shall
promptly notify the DFCM Representative and the necessary changes shall be accomplished by
Addendum.

The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form provided in
the procurement documents and submitted in a sealed envelope at the location specified by the
Invitation to Bid prior to the deadline for submission of bids.

Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of
Facilities Construction and Management, shall accompany bid. THE BID BOND MUST BE ON THE
BID BOND FORM PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER TO BE
CONSIDERED AN ACCEPTABLE BID.

If the bid bond security is submitted on a bid bond form other than DFCM’s required bid bond form,
and the bid security meets all other legal requirements, the bidder will be allowed to provide an
acceptable bid bond by the close of business on the next business day following notification by DFCM
of submission of a defective bid bond security. NOTE: A cashier’s check cannot be used as a
substitute for a bid bond.

3. Contract and Bond

The Contractor's Agreement will be in the form found in the specifications. The Contract Time will be
as indicated in the bid. The successful bidder, simultaneously with the execution of the Contract
Agreement, will be required to furnish a performance bond and a payment bond, both bearing original
signatures, upon the forms provided in the procurement documents. The performance and payment
bonds shall be for an amount equal to one hundred percent (100%) of the contract sum and secured
from a company that meets the requirements specified in the requisite forms. Any bonding
requirements for subcontractors will be specified in the Supplementary General Conditions.
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INSTRUCTIONS TO BIDDERS
PAGE NO. 2

4, Listing of Subcontractors

Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List Form”,
which are included as part of these Contract Documents. The Subcontractors List shall be delivered to
DFCM or faxed to DFCM at (801)538-3677 within 24 hours of the bid opening. Requirements for
listing additional subcontractors will be listed in the Contract Documents.

DFCM retains the right to audit or take other steps necessary to confirm compliance with requirements
for the listing and changing of subcontractors. Any contractor who is found to not be in compliance
with these requirements is subject to a debarment hearing and may be debarred from consideration for
award of contracts for a period of up to three years.

5. Interpretation of Drawings and Specifications

If any person or entity contemplating submitting a bid is in doubt as to the meaning of any part of the
drawings, specifications or other Contract Documents, such person shall submit to the DFCM Project
Manager a request for an interpretation thereof. The person or entity submitting the request will be
responsible for its prompt delivery. Any interpretation of the proposed documents will be made only
by addenda posted on DFCM’s web site at http://dfcm.utah.gov. Neither the DFCM nor A/E will be
responsible for any other explanations or interpretations of the proposed documents. A/E shall be
deemed to refer to the architect or engineer hired by DFCM as the A/E or Consultant for the Project.

6. Addenda

Addenda will be posted on DFCM’s web site at http://dfcm.utah.gov. Contractors are responsible for
obtaining information contained in each addendum from the web site. Addenda issued prior to the
submittal deadline shall become part of the bidding process and must be acknowledged on the bid
form. Failure to acknowledge addenda may result in disqualification from bidding.

7. Award of Contract

The Contract will be awarded as soon as possible to the lowest, responsive and responsible bidder,
based on the lowest combination of base bid and acceptable prioritized alternates, provided the bid is
reasonable, is in the interests of the State of Utah to accept and after applying the Utah Preference
Laws in U.C.A. Title 63, Chapter 56. DFCM reserves the right to waive any technicalities or
formalities in any bid or in the bidding. Alternates will be accepted on a prioritized basis with
Alternate 1 being highest priority, Alternate 2 having second priority, etc.
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INSTRUCTIONS TO BIDDERS
PAGE NO. 3

8. DFCM Contractor Performance Rating

As a contractor completes each DFCM project, DFCM, the architect/engineer and the using agency
will evaluate project performance based on the enclosed “DFCM Contractor Performance Rating”
form. The ratings issued on this project will not affect this project but may affect the award on future
projects.

9. Licensure

The Contractor shall comply with and require all of its subcontractors to comply with the license laws
as required by the State of Utah.

10. Permits

In concurrence with the requirements for permitting in the General Conditions, it is the responsibility
of the Contractor to obtain the fugitive dust plan requirements from the Utah Division of Air Quality
and the SWPPP requirements from the Utah Department of Environmental Quality and submit the
completed forms and pay any permit fee that may be required for this specific project. Failure to
obtain the required permit may result in work stoppage and/or fines from the regulating authority that
will be the sole responsibility of the Contractor. Any delay to the project as a result of any such failure
to obtain the permit or noncompliance with the permit shall not be eligible for any extension in the
Contract Time.

11. Right to Reject Bids

DFCM reserves the right to reject any or all Bids.

12. Time is of the Essence

Time is of the essence in regard to all the requirements of the Contract Documents.

13. Withdrawal of Bids

Bids may be withdrawn on written request received from bidder prior to the time fixed for opening.
Negligence on the part of the bidder in preparing the bid confers no right for the withdrawal of the bid
after it has been opened.

14. Product Approvals

Where reference is made to one or more proprietary products in the Contract Documents, but
restrictive descriptive materials of one or more manufacturer(s) is referred to in the Contract
Documents, the products of other manufacturers will be accepted, provided they equal or exceed the
standards set forth in the drawings and specifications and are compatible with the intent and purpose of
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INSTRUCTIONS TO BIDDERS
PAGE NO. 4

the design, subject to the written approval of the A/E. Such written approval must occur prior to the
deadline established for the last scheduled addenda to be issued. The A/E’s written approval will be in
an issued addendum. If the descriptive material is not restrictive, the products of other manufacturers
specified will be accepted without prior approval provided they are compatible with the intent and
purpose of the design as determined by the A/E.

15. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors

Contractors shall respond promptly to any inquiry in writing by DFCM to any concern of financial
responsibility of the contractor, subcontractor or sub-subcontractor.

16. Debarment

By submitting a bid, the Contractor certifies that neither it nor its principals, including project and site
managers, have been, or are under consideration for, debarment or suspension, or any action that
would exclude such from participation in a construction contract by any governmental department or
agency. If the Contractor cannot certify this statement, attach to the bid a detailed written explanation
which must be reviewed and approved by DFCM as part of the requirements for award of the Project.
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BID BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as
the "Principal," and , a corporation organized and existing
under the laws of the State of , with its principal office in the City of and authorized to transact

business in this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable
Securities on Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto
the STATE OF UTAH, hereinafter referred to as the "Obligee," in the amount of $ (5% of the
accompanying bid), being the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors,
administrators, successors and assigns, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying
bid incorporated by reference herein, dated as shown, to enter into a contract in writing for the

Project.

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not
execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified
in writing of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated
damages and not as a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful
performance thereof within ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and
void. Itis expressly understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full
penal sum of this Bond. The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be
for a term of sixty (60) days from actual date of the bid opening.

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953,
as amended, and all liabilities on this Bond shall be determined in accordance with said provisions to same extent as if it were copied at
length herein.

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned
representative, pursuant to authority of its governing body.

DATED this day of , 20
Principal’'s name and address (if other than a corporation): Principal’'s name and address (if a corporation):
By: By:
Title: Title:
(Affix Corporate Seal)
Surety's name and address:
STATE OF )
) ss. By:
COUNTY OF ) Attorney-in-Fact (Affix Corporate Seal)
On this day of , 20 , personally appeared before me

whose identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say
that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has
complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she
acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20
My Commission Expires:
Resides at:

NOTARY PUBLIC

Agency:

Agent:

Address: Approved As To Form: May 25, 2005
Phone: By Alan S. Bachman, Asst Attorney General
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and

INSTRUCTIONS AND SUBCONTRACTORS LIST FORM

The three low bidders, as well as all other bidders that desire to be considered, are required by law to submit to

DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the subcontractor’s
name, bid amount and other information required by Building Board Rule and as stated in these Contract
Documents, based on the following:

DOLLAR AMOUNTS FOR LISTING

PROJECTS UNDER $500,000: ALL FIRST-TIER SUBS $20,000 OR OVER MUST BE LISTED
PROJECTS $500,000 OR MORE:  ALL FIRST-TIER SUBS $35,000 OR OVER MUST BE LISTED

Any additional subcontractors identified in the bid documents shall also be listed.

The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law.

List subcontractors for base bid as well as the impact on the list that the selection of any alternate may have.
Bidder may not list more than one subcontractor to perform the same work.

If there are no subcontractors for the job that are required to be reported by State law (either because there
are no subcontractors that will be used on the project or because there are no first-tier subcontractors over the
dollar amounts referred to above), then you do not need to submit a sublist. If you do not submit a sublist, it
will be deemed to be a representation by you that there are no subcontractors on the job that are required to

be reported under State law. At any time, DFCM reserves the right to inquire, for security purposes, as to
the identification of the subcontractors at any tier that will be on the worksite.

LICENSURE:

The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's license
number as issued by DOPL, if such license is required under Utah Law, shall be listed. Bidder shall certify that
all subcontractors, required to be licensed, are licensed as required by State law. A subcontractor includes a
trade contractor or specialty contractor and does not include suppliers who provide only materials, equipment, or
supplies to a contractor or subcontractor.

‘SPECIAL EXCEPTION’:

A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or
reasonable bid under the provisions of U.C.A.Section 63A-5-208(4). The bidder shall insert the term “Special
Exception’ for that category of work, and shall provide documentation with the subcontractor list describing the
bidder’s efforts to obtain a bid of a qualified subcontractor at a reasonable cost and why the bidder was unable
to obtain a qualified subcontractor bid. The Director must find that the bidder complied in good faith with State
law requirements for any ‘Special Exception’ designation, in order for the bid to be considered. If awarded the
contract, the Director shall supervise the bidder’s efforts to obtain a qualified subcontractor bid. The amount of
the awarded contract may not be adjusted to reflect the actual amount of the subcontractor’s bid. Any listing of
‘Special Exception’ on the sublist form shall also include amount allocated for that work.

GROUNDS FOR DISQUALIFICATION:

The Director may not consider any bid submitted by a bidder if the bidder fails to submit a subcontractor list
meeting the requirements of State law. Director may withhold awarding the contract to a particular bidder if one
or more of the proposed subcontractors are considered by the Director to be unqualified to do the Work or for
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM
Page No. 2

such other reason in the best interest of the State of Utah. Notwithstanding any other provision in these
instructions, if there is a good faith error on the sublist form, at the sole discretion of the Director, the Director
may provide notice to the contractor and the contractor shall have 24 hours to submit the correction to the
Director. If such correction is submitted timely, then the sublist requirements shall be considered met.

CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM:

Subsequent to twenty-four hours after the bid opening, the contractor may change its listed subcontractors only
after receiving written permission from the Director based on complying with all of the following criteria.

@ The contractor has established in writing that the change is in the best interest of the State and that the
contractor establishes an appropriate reason for the change, which may include, but not is not limited to,
the following reasons: the original subcontractor has failed to perform, or is not qualified or capable of
performing, and/or the subcontractor has requested in writing to be released.

2 The circumstances related to the request for the change do not indicate any bad faith in the original
listing of the subcontractors.

3 Any requirement set forth by the Director to ensure that the process used to select a new subcontractor
does not give rise to bid shopping.

(@) Any increase in the cost of the subject subcontractor work is borne by the contractor.

5) Any decrease in the cost of the subject subcontractor work shall result in a deductive change order being
issued for the contract for such decreased amount.

(6) The Director will give substantial weight to whether the subcontractor has consented in writing to being
removed unless the Contractor establishes that the subcontractor is not qualified for the work.

EXAMPLE:

Example of a list where there are only four subcontractors:

SUBCONTRACTOR,
TYPE OF WORK “SELF” OR “SPECIAL SUBCONTRACTOR CONTRACTOR
EXCEPTION” BID AMOUNT LICENSE #

ELECTRICAL ABCD Electric Inc. $350,000.00 123456789000
LANDSCAPING “Self” * $300,000.00 123456789000
CONCRETE XYZ Concrete Inc $298,000.00 987654321000
(ALTERNATE #1)

_ _ _ (TO BE PROVIDED
MECHANICAL “Special Exception” Fixed at: $350,000.00 AFTER OBTAINING

(attach documentation) SUBCONTRACTOR)

* Bidders may list “self”, but it is not required.

PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS

SUBCONTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED.
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES
L] L] L] L] L] L] L] DFCM
Division of Facilities Construction and
SUBCONTRACTORS LIST
FAX TO 801-538-3677
PROJECT TITLE:
Caution: You must read and comply fully with instructions.
SUBCONTRACTOR, SUBCONTRACTOR
TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #

We certify that:

I. This list includes all subcontractors as required by the instructions, including those related to the base bid as
well as any alternates.

2. We have listed “Self” or “Special Exception” in accordance with the instructions.

3. All subcontractors are appropriately licensed as required by State law.

FIRM:

DATE: SIGNED BY:

NOTICE: FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED IN THESE
CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR OWNER’S REFUSAL TO ENTER INTO A WRITTEN
CONTRACT WITH BIDDER. ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND AS DEEMED
APPROPRIATE BY OWNER. ATTACH A SECOND PAGE IF NECESSARY.

4110 State Office Building, Salt Lake City, Utah 84114 - telephone 801-538-3018 — facsimile 801-538-3677 — http://dfcm.utah.gov
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3000/300/ IFVA/ / /

Project No.
CONTRACTOR'S AGREEMENT
FOR:
THIS CONTRACTOR'S AGREEMENT, made and entered into this day of , 20, by
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter
referred to as "DFCM", and , incorporated in the State of

and authorized to do business in the State of Utah, hereinafter referred to as "Contractor",
whose address is

WITNESSETH: WHEREAS, DFCM intends to have Work performed at

WHEREAS, Contractor agrees to perform the Work for the sum stated herein.

NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's
Agreement, agree as follows:

ARTICLE 1. SCOPE OF WORK. The Work to be performed shall be in accordance with the
Contract Documents prepared by and entitled

The DFCM General Conditions (“General Conditions”) dated May 25, 2005 and Supplemental General
Conditions dated July 15, 2008 (“also referred to as General Conditions™) on file at the office of DFCM
and available on the DFCM website, are hereby incorporated by reference as part of this Agreement and
are included in the specifications for this Project. All terms used in this Contractor's Agreement shall be
as defined in the Contract Documents, and in particular, the General Conditions.

The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the
Contract Documents which are hereby incorporated by reference. It is understood and agreed by the
parties hereto that all Work shall be performed as required in the Contract Documents and shall be
subject to inspection and approval of DFCM or its authorized representative. The relationship of the
Contractor to the DFCM hereunder is that of an independent Contractor.

ARTICLE 2. CONTRACT SUM. The DFCM agrees to pay and the Contractor agrees to accept in
full performance of this Contractor's Agreement, the sum of
DOLLARS AND NO CENTS ($ .00),
which is the base bid, and which sum also includes the cost of a 100% Performance Bond and a 100%
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CONTRACTOR'S AGREEMENT
PAGE NO. 2

Payment Bond as well as all insurance requirements of the Contractor. Said bonds have already been
posted by the Contractor pursuant to State law. The required proof of insurance certificates have been
delivered to DFCM in accordance with the General Conditions before the execution of this Contractor's
Agreement.

ARTICLE 3. TIME OF COMPLETION AND DELAY REMEDY. The Work shall be
Substantially Complete by . Contractor agrees to pay liquidated damages in the amount of
$ per day for each day after expiration of the Contract Time until the Contractor achieves
Substantial Completion in accordance with the Contract Documents, if Contractor's delay makes the
damages applicable. The provision for liquidated damages is: (a) to compensate the DFCM for delay
only; (b) is provided for herein because actual damages can not be readily ascertained at the time of
execution of this Contractor's Agreement; (c) is not a penalty; and (d) shall not prevent the DFCM from
maintaining Claims for other non-delay damages, such as costs to complete or remedy defective Work.

No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier,
against the DFCM or State of Utah for damages or other claims due to losses attributable to hindrances
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers,
employees or agents, except as expressly provided in the General Conditions. The Contractor may
receive a written extension of time, signed by the DFCM, in which to complete the Work under this
Contractor's Agreement in accordance with the General Conditions.

ARTICLE 4. CONTRACT DOCUMENTS. The Contract Documents consist of this Contractor's
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other
Conditions), the Drawings, Specifications, Addenda and Modifications. The Contract Documents shall
also include the bidding documents, including the Invitation to Bid, Instructions to Bidders/ Proposers
and the Bid/Proposal, to the extent not in conflict therewith and other documents and oral presentations
that are documented as an attachment to the contract.

All such documents are hereby incorporated by reference herein. Any reference in this Contractor's
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the
importance or applicability of any other provisions of the Contract Documents.

ARTICLE 5. PAYMENT. The DFCM agrees to pay the Contractor from time to time as the Work
progresses, but not more than once each month after the date of Notice to Proceed, and only upon
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials
furnished in place or on the site. The Contractor agrees to furnish to the DFCM invoices for materials
purchased and on the site but not installed, for which the Contractor requests payment and agrees to
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safeguard and protect such equipment or materials and is responsible for safekeeping thereof and if such
be stolen, lost or destroyed, to replace same.

Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be
supplied by the Contractor at the time of request for Certificate of Payment on account. Materials for
which payment has been made cannot be removed from the job site without DFCM's written approval.
Five percent (5%) of the earned amount shall be retained from each monthly payment. The retainage,
including any additional retainage imposed and the release of any retainage, shall be in accordance with
UCA 13-8-5 as amended. Contractor shall also comply with the requirements of UCA 13-8-5, including
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention
proceeds. The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law
in fulfilling the retention law requirements with subcontractors at any tier.

ARTICLE 6. INDEBTEDNESS. Before final payment is made, the Contractor must submit evidence
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding
indebtedness in connection with the Work have been properly paid. Final Payment will be made after
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the
applicable provisions of the General Conditions.

Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any
payment by DFCM to Contractor.

ARTICLE 7. ADDITIONAL WORK. Itis understood and agreed by the parties hereto that no
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents
for such additional labor or materials has been executed. The DFCM specifically reserves the right to
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or
restricting the scope of the Work.

ARTICLE 8. INSPECTIONS. The Work shall be inspected for acceptance in accordance with the
General Conditions.

ARTICLE 9. DISPUTES. Any dispute, PRE or Claim between the parties shall be subject to the
provisions of Article 7 of the General Conditions. DFCM reserves all rights to pursue its rights and
remedies as provided in the General Conditions.

ARTICLE 10. TERMINATION, SUSPENSION OR ABANDONMENT. This Contractor’s
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions.
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ARTICLE 11. DFCM'S RIGHT TO WITHHOLD CERTAIN AMOUNT AND MAKE USE
THEREOF. The DFCM may withhold from payment to the Contractor such amount as, in DFCM's
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for
labor and services rendered and materials furnished in and about the Work. The DFCM may apply such
withheld amounts for the payment of such claims in DFCM's discretion. In so doing, the DFCM shall be
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment
made under this Contractor's Agreement by the DFCM to the Contractor. DFCM shall not be liable to
the Contractor for any such payment made in good faith. Such withholdings and payments may be made
without prior approval of the Contractor and may be also be prior to any determination as a result of any
dispute, PRE, Claim or litigation.

ARTICLE 12. INDEMNIFICATION. The Contractor shall comply with the indemnification
provisions of the General Conditions.

ARTICLE 13. SUCCESSORS AND ASSIGNMENT OF CONTRACT. The DFCM and
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s
Agreement. The Contractor shall not assign this Contractor’s Agreement without the prior written
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any
rights under this Contractor’s Agreement, without prior written consent of the DFCM.

ARTICLE 14. RELATIONSHIP OF THE PARTIES. The Contractor accepts the relationship of
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering
the interest of the DFCM,; to furnish efficient business administration and supervision; to make best
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in
the best and most expeditious and economic manner consistent with the interests of the DFCM.

ARTICLE 15. AUTHORITY TO EXECUTE AND PERFORM AGREEMENT. Contractor
and DFCM each represent that the execution of this Contractor's Agreement and the performance
thereunder is within their respective duly authorized powers.

ARTICLE 16. ATTORNEY FEES AND COSTS. Except as otherwise provided in the dispute
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable
attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this
Contractor's Agreement or recover damages or any other action as a result of a breach thereof.
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IN WITNESS WHEREOF, the parties hereto have executed this Contractor's Agreement on the day
and year stated hereinabove.

CONTRACTOR:
Signature Date
Title:
State of )
)
County of ) Please type/print name clearly
Onthis ___ day of , 20 , personally appeared before me,
whose |dent|ty is personally known to me (or proved to me on the basis of satisfactory eV|dence) and
who by me duly sworn (or affirmed), did say that he (she) is the (title or office) of

the firm and that said document was signed by him (her) in behalf of said firm.

Notary Public

(SEAL)

My Commission Expires
APPROVED AS TO AVAILABILITY DIVISION OF FACILITIES
OF FUNDS: CONSTRUCTION AND MANAGEMENT
David D. Williams, Jr. Date Lynn A. Hinrichs Date
DFCM Administrative Services Director Assistant Director Construction Management
APPROVED AS TO FORM: APPROVED FOR EXPENDITURE:
ATTORNEY GENERAL
July 15, 2008
By: Alan S. Bachman Division of Finance Date

Asst Attorney General
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PERFORMANCE BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

That hereinafter referred to as the "Principal" and
, a corporation organized and existing under the laws of the State of _
, with its principal office in the City of and authorized to transact business in this State and U. S. Department of the Treasury

Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as Acceptable Reinsuring Companies);
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of

DOLLARS ($ ) for the payment whereof, the
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 ,to

construct
in the County of , State of Utah, Project No. , for the approximate sum of

Dollars ($ ), which

Contract is hereby incorporated by reference herein.
NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the
Contract Documents including, but not limited to, the Plans, Specifications and conditions thereof, the one year performance warranty, and the terms of the

Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors,
administrators or successors of the Owner.

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended,
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
Attorney-in-Fact (Seal)
STATE OF )
) ss.
COUNTY OF )
On this day of , 20___, personally appeared before me , whose

identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney
in-fact of the above-named Surety Company and that he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah in
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent:
Address: Approved As To Form: May 25, 2005
Phone- By Alan S. Bachman, Asst Attorney General
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PAYMENT BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)
KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as the “Principal," and
, a corporation organized and existing under the laws of the State of authorized to do business in this State
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as
Acceptable Reinsuring Companies); with its principal office in the City of hereinafter referred to as the "Surety," are held and firmly bound unto
the State of Utah hereinafter referred to as the "Obligee," in the amount of
Dollars ($ ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors
and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 ,
to construct
in the County of , State of Utah, Project No. for the approximate sum of
Dollars ($ ), which contract is hereby

incorporated by reference herein.

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, 1953, as amended, and in the prosecution of the
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications
or drawings and agrees that they shall become part of the Contract Documents.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
STATE OF ) Attorney-in-Fact (Seal)
) ss.
COUNTY OF
On this day of , 20 , personally appeared before me

, Wwhose identity is personally known to me or proved to me on the basis of
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency. Approved As To Form: May 25, 2005
Agent: By Alan S. Bachman, Asst Attorney General
Address:
Phone:
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

CERTIFICATE OF SUBSTANTIAL COMPLETION

PROJECT PROJECT NO:

AGENCY/INSTITUTION

AREA ACCEPTED

The Work performed under the subject Contract has been reviewed on this date and found to be Substantially Completed as
defined in the General Conditions; including that the construction is sufficiently completed in accordance with the Contract
Documents, as modified by any change orders agreed to by the parties, so that the State of Utah can occupy the Project or specified
area of the Project for the use for which it is intended.

The DFCM - (Owner) accepts the Project or specified area of the Project as Substantially Complete and will assume full
possession of the Project or specified area of the Project at (time) on (date).

The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, including
utilities and insurance, of the Project subject to the itemized responsibilities and/or exceptions noted below:

The Owner acknowledges receipt of the following closeout and transition materials:
As-built Drawings O & M Manuals Warranty Documents Completion of Training
Requirements

A list of items to be completed or corrected (Punch List) is attached hereto. The failure to include an item on it does not alter the
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including authorized
changes thereof. The amount of (Twice the value of the punch list work) shall be retained to assure the
completion of the punch list work.

The Contractor shall complete or correct the Work on the list of (Punch List) items appended hereto within

__calendar days from the above date of issuance of this Certificate. The amount withheld pending completion of the list of
items noted and agreed to shall be: $ . If the list of items is not completed within the time allotted the Owner
has the right to be compensated for the delays and/or complete the work with the help of independent contractor at the expense of
the retained project funds. If the retained project funds are insufficient to cover the delay/completion damages, the Owner shall be
promptly reimbursed for the balance of the funds needed to compensate the Owner.

by:
CONTRACTOR (include name of firm) (Signature) DATE

by:
AJE (include name of firm) (Signature) DATE

by:
USING INSTITUTION OR AGENCY (Signature) DATE

by:
DFCM (Owner) (Signature) DATE
4110 State Office Building, Salt Lake City, Utah 84114 cc: Parties Noted
telephone 801-538-3018 « facsimile 801-538-3267 « http://dfcm.utah.gov DFCM, Director
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General Contractor Performance Rating Form

Project Name:

DFCM Project#

Contractor:

{ABC Construction, Jehn Doe, 111-111-1111)

A/E:

(ABC Architects, lane Dog, 222-222-2222)

Original Contract
Amount:

Final Contract
Amount:

DFCM Project Manager:

Contract Date:

Completion Date:

Rating Guideline

Date of Rating:

1. Rate Contractors quality of workmanship, management of sub contractor performance,
project cleanliness, organization and safety requirement.

Score

~Agency Comments:

A & E Commenis:

DFCM Project Manager Commients:

4119 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 + facsimile 801-538-3267 + www.dfem.utah.gov

de72606



2. Rate Contractor administration of project costs, change orders and financial management of
the project budget.

Score

Agency Comments:

A & E Comments:

DFCM Project Manager Comments:

3. Rate Contractor's performance and adherence to Project Schedule, delay procedures and Score
requirements of substantial completion, inspection and punch-list performance.
Agency Comments:
A & E Comments:
DFCM Project Manager Comments:
Score

4. Evaluate performance of contractor management team including project manager, engineer
and superintendent also include in the rating team's ability to work well with owner, user
agency and consultants.

~Agency Comments:

A & E Comments:

DFCM Project Manager Comments:

4110 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 - facsimile 801-538-3267 « www.dfcm.utah.gov

de072606



5. Rate success of Contractor's management plan, completion of the plans mitigation of Score

project risks and performance of vaiue engineering concepts.

A & E Comments:

DFCM Project Manager Comments:

Signed by: Date: Mean Score

4110 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 + facsimile 801-538-3267 - www.dfem utah.gov def72606
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Utah National Guard — WJRC DFCM Project #08280480
North Hanger Electrical Upgrade

SECTION 011000 - SUMMARY

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

WORK COVERED BY CONTRACT DOCUMENTS

Project Identification: Project consists of an electrical upgrade to the North Hanger at the West
Jordan Readiness Center to accommodate additional equipment and a future storage building on
the site.

1 Project Location: The north hanger building directly across the street from 7602 Airport
Road, West Jordan, Utah

2. Owner: Utah National Guard.

3. DFCM Project No. 08280480

Engineer Identification: The Contract Documents, dated (to be determined), were prepared for
Project by Spectrum Engineers.

The Work consists of: The proposed project is for the addition of a Generator to backup
sensitive loads within the facility.

1 The Work includes: A new Engine Generator and connection to the existing transfer
switch. The work also includes the addition of a new CMU wall around the equipment
yard with chain link fence access gates for the generator and the existing transformer.

CONTRACT

Project will be constructed under a DFCM construction contract.

USE OF PREMISES

General: Contractor shall have use of premises shown on the drawings for construction
operations. Contractor's use of premisesis limited only by Owner's right to perform work or to
retain other contractors on portions of Project.

Contractor shall maintain any access road during construction.

SUMMARY 011000- 1



Utah National Guard — WJRC DFCM Project #08280480
North Hanger Electrical Upgrade

15 OWNER-FURNISHED PRODUCTS

1

There are no owner furnished products.

16 SPECIFICATION FORMATS AND CONVENTIONS

A.  Specification Format: The Specifications are organized into Divisions and Sections using the
50-division format and CSI/CSC's "MasterFormat" numbering system.

1

Section Identification: The Specifications use Section numbers and titles to help cross-
referencing in the Contract Documents. Sections in the Project Manual are in numeric
sequence; however, the sequence is incomplete because all available Section numbers are
not used. Consult the table of contents at the beginning of the Project Manual to
determine numbers and names of Sectionsin the Contract Documents.

Division 01: Sections in Division 01 govern the execution of the Work of all Sectionsin
the Specifications.

B.  Specification Content: The Specifications use certain conventions for the style of language and
the intended meaning of certain terms, words, and phrases when used in particular situations.
These conventions are as follows:

1

Abbreviated Language: Language used in the Specifications and other Contract
Documents is abbreviated. Words and meanings shall be interpreted as appropriate.
Words implied, but not stated, shall be inferred as the sense requires. Singular words
shall be interpreted as plural, and plural words shall be interpreted as singular where
applicable as the context of the Contract Documents indicates.

Imperative mood and streamlined language are generally used in the Specifications.
Requirements expressed in the imperative mood are to be performed by Contractor.
Occasionally, the indicative or subjunctive mood may be used in the Section Text for
clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by
others when so noted.

a The words "shall," "shall be" or "shall comply with," depending on the context,
areimplied where a colon (:) is used within a sentence or phrase.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000

SUMMARY

011000 - 2



Utah National Guard — WJRC DFCM Project #08280480
North Hanger Electrical Upgrade

SECTION 012600 - CONTRACT MODIFICATION PROCEDURES

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section specifies administrative and procedural requirements for handling and processing
Contract modifications.

Related Sections include the following:

1 Division 1 Section "Product Requirements' for administrative procedures for handling
requests for substitutions made after Contract award.

MINOR CHANGES IN THE WORK

Engineer will issue supplemental instructions authorizing Minor Changes in the Work, not
involving adjustment to the Contract Sum or the Contract Time, on standard DFCM form.

PROPOSAL REQUESTS

Owner-Initiated Proposal Requests: Engineer will issue a detailed description of proposed
changes in the Work that may require adjustment to the Contract Sum or the Contract Time. If
necessary, the description will include supplemental or revised Drawings and Specifications.

1 Proposal Requests issued by Engineer are for information only. Do not consider them
instructions either to stop work in progress or to execute the proposed change.

2. Within time specified in Proposal Request after receipt of Proposal Request, submit a
quotation estimating cost adjustments to the Contract Sum and the Contract Time
necessary to execute the change.

a Include a list of quantities of products required or eliminated and unit costs, with
total amount of purchases and credits to be made. If requested, furnish survey data
to substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

C. Include an updated Contractor's Construction Schedule that indicates the effect of
the change, including, but not limited to, changes in activity duration, start and
finish times, and activity relationship. Use available total float before requesting
an extension of the Contract Time.

CONTRACT MODIFICATION PROCEDURES 012600 - 1
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15

16

B.

Contractor-Initiated Proposals: If latent or unforeseen conditions require modifications to the
Contract, Contractor may propose changes by submitting a request for a change.

1 Include a statement outlining reasons for the change and the effect of the change on the
Work. Provide a complete description of the proposed change. Indicate the effect of the
proposed change on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made. If requested, furnish survey data to
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

4, Include an updated Contractor's Construction Schedule that indicates the effect of the
change, including, but not limited to, changes in activity duration, start and finish times,
and activity relationship. Use available total float before requesting an extension of the
Contract Time.

5. Comply with requirements in Division 1 Section "Product Regquirements” if the proposed
change requires substitution of one product or system for product or system specified.

6. Requests for time extensions shall be completely documented with proof of impact of
unusual circumstances. See General Conditions.

Proposal Request Form: For Change Order proposals, use forms provided by Owner.

CHANGE ORDER PROCEDURES

On Owner's approval of a Proposal Request, Engineer will issue a Change Order for signatures
of Owner and Contractor.

CONSTRUCTION CHANGE DIRECTIVE

Construction Change Directive: Engineer may issue a Construction Change Directive on
standard DFCM form. Construction Change Directive instructs Contractor to proceed with a
change in the Work, for subsequent inclusion in a Change Order.

1 Construction Change Directive contains a complete description of change in the Work. It
also designates method to be followed to determine change in the Contract Sum or the
Contract Time.

Documentation: Maintain detailed records on atime and material basis of work required by the
Construction Change Directive.

1 After completion of change, submit an itemized account and supporting data necessary to
substantiate cost and time adjustments to the Contract.
2. Comply with the General and Supplementary Conditions of the Contract.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)
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END OF SECTION 012600

CONTRACT MODIFICATION PROCEDURES 012600 - 3
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SECTION 012900 - PAYMENT PROCEDURES

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section specifies administrative and procedural requirements necessary to prepare and
process Applications for Payment.

Related Sections include the following:

1 Division 1 Section "Contract Modification Procedures’ for administrative procedures for
handling changes to the Contract.

2. Divison1l Section "Construction Progress Documentation” for administrative
requirements governing preparation and submittal of Contractor's Construction Schedule
and Submittals Schedule.

3. Genera and Supplementary Conditions of the Contract.

DEFINITIONS

Schedule of Values: A statement furnished by Contractor allocating portions of the Contract
Sum to various portions of the Work and used as the basis for reviewing Contractor's
Applications for Payment.

SCHEDULE OF VALUES

Coordination:  Coordinate preparation of the Schedule of Values with preparation of
Contractor's Construction Schedule.

1 Correlate line items in the Schedule of Values with other required administrative forms
and schedules, including the following:

a Application for Payment forms with Continuation Sheets.
b. Submittals Schedule.

2. Submit the Schedule of Values to Engineer at earliest possible date but no later than
seven days before the date scheduled for submittal of initial Applications for Payment.

3. Subschedules:  Where the Work is separated into phases requiring separately phased
payments, provide subschedules showing values correlated with each phase of payment.

PAYMENT PROCEDURES 012900 - 1
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B.

Format and Content: Use the Project Manual table of contents as a guide to establish line items
for the Schedule of Vaues. Provide at least one line item for each Specification Section.

1.

Identification: Include the following Project identification on the Schedule of Values:

a Project name and location: DFCM Project No. 08280480, Utah National Guard
WJRC North Hanger Electrical Upgrade

Name of Engineer: Spectrum Engineers

Engineer's project number: 20080511

Contractor's name and address.

Date of submittal.

®ooo

Arrange the Schedule of Values in tabular form with separate columns to indicate the
following for each item listed:

Related Specification Section or Division.
Description of the Work.

Name of subcontractor.

Name of manufacturer or fabricator.

Name of supplier.

Change Orders (numbers) that affect value.
Dollar value.

@rmpopoTe

1) Percentage of the Contract Sum to nearest one-hundredth percent, adjusted
to total 100 percent.

Provide a breakdown of the Contract Sum in enough detail to facilitate continued
evaluation of Applications for Payment and progress reports. Coordinate with the Project
Manual table of contents. Provide several line items for principal subcontract amounts,
where appropriate.

Round amounts to nearest whole dollar; total shall equal the Contract Sum.

Provide a separate line item in the Schedule of Vaues for each part of the Work where
Applications for Payment may include materials or equipment purchased or fabricated
and stored, but not yet installed.

a Differentiate between items stored on-site and items stored off-site.  Include
evidence of insurance or bonded warehousing if required.

Provide separate line items in the Schedule of Valuesfor initial cost of materials, for each
subsequent stage of completion, and for total installed value of that part of the Work.
Each item in the Schedule of Vaues and Applications for Payment shall be complete.
Include total cost and proportionate share of general overhead and profit for each item.

a Temporary facilities and other major cost items that are not direct cost of actual
work-in-place may be shown either as separate line items in the Schedule of
Values or distributed as general overhead expense, at Contractor's option.

Schedule Updating: Update and resubmit the Schedule of Vaues before the next
Applications for Payment when Change Orders or Construction Change Directives result
in a change in the Contract Sum.
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A.

APPLICATIONS FOR PAYMENT

Each Application for Payment shall be consistent with previous applications and payments as
certified by Engineer and paid for by Owner.

1 Initial Application for Payment, Application for Payment at time of Substantial
Completion, and final Application for Payment involve additional requirements.

Payment Application Times: The date for each progress payment is indicated in the Agreement
between Owner and Contractor. The period of construction Work covered by each Application
for Payment is the period indicated in the Agreement.

Payment Application Forms: Use forms provided by Owner for Applications for Payment.
Sample copies are included at end of this Section.

Application Preparation: Complete every entry on form. Notarize and execute by a person
authorized to sign legal documents on behalf of Contractor. Engineer will return incomplete
applications without action.

1 Entries shal match data on the Schedule of Values and Contractor's Construction
Schedule. Use updated schedules if revisions were made.

2. Include amounts of Change Orders and Construction Change Directives issued before last
day of construction period covered by application.

3. Engineer will inspect and approve current status of “As-Built” documents prior to
approving payment requests.

Transmittal: Submit 3 signed and notarized original copies of each Application for Payment to
Engineer by a method ensuring receipt within 24 hours. One copy shall include waivers of lien
and similar attachments if required.

1 Transmit each copy with atransmittal form listing attachments and recording appropriate
information about application.

Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's
liens for construction period covered by the previous application.

1 Submit partial waivers on each item for amount requested, before deduction for retainage,
on each item.

2. When an application shows completion of an item, submit final or full waivers.

3. Owner reserves the right to designate which entities involved in the Work must submit
waivers.

4, Waiver Delays: Submit each Application for Payment with Contractor's waiver of
mechanic's lien for construction period covered by the application.

a Submit final Application for Payment with or preceded by final waivers from
every entity involved with performance of the Work covered by the application
who islawfully entitled to alien.

5. Waiver Forms. Submit waivers of lien on forms, executed in a manner acceptable to
Owner.
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G.

Initial Application for Payment: Administrative actions and submittals that must precede or
coincide with submittal of first Application for Payment include the following:

©CONOOAWNE

List of subcontractors.

Schedule of Values.

Contractor's Construction Schedule (preliminary if not final).
Products list.

Schedule of unit prices.

Submittals Schedule (preliminary if not final).

List of Contractor's staff assignments.

List of Contractor's principal consultants.

Copies of authorizations and licenses from authorities having jurisdiction for
performance of the Work.

Initial progress report.

Report of preconstruction conference.

Certificates of insurance and insurance policies.
Performance and payment bonds.

Initial settlement survey and damage report if required.

Application for Payment at Substantial Completion: After issuing the Certificate of Substantial
Completion, submit an Application for Payment showing 100 percent completion for portion of
the Work claimed as substantially complete.

1

2.

Include documentation supporting claim that the Work is substantially complete and a
statement showing an accounting of changes to the Contract Sum.

This application shall reflect Certificates of Partial Substantial Completion issued
previously for Owner occupancy of designated portions of the Work.

Owner will adjust retainage but hold funds to cover:

a Punchlist items

b. As-builts, O&M Manuals and Warranties
C. Training

d. Extra Stock

Final Payment Application: Submit final Application for Payment with releases and supporting
documentation not previously submitted and accepted, including, but not limited, to the
following:

N
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Evidence of completion of Project closeout requirements.

Insurance certificates for products and completed operations where required and proof
that taxes, fees, and smilar obligations were paid.

Updated final statement, accounting for final changes to the Contract Sum.

AlA Document G706, "Contractor's Affidavit of Payment of Debts and Claims.”

AIlA Document G706A, "Contractor's Affidavit of Release of Liens."

AlA Document G707, "Consent of Surety to Final Payment."

Evidence that claims have been settled.

Final meter readings for utilities, a measured record of stored fuel, and similar data as of
date of Substantial Completion or when Owner took possession of and assumed
responsibility for corresponding el ements of the Work.

Final, liquidated damages settlement statement.

Compliance/Completion of Punch List Items.
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11.  Certificate of Occupancy
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012900
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

12 SUMMARY

A.  This Section includes administrative provisions for coordinating construction operations on
Project including, but not limited to, the following:

General project coordination procedures.
Conservation.

Coordination Drawings.

Administrative and supervisory personnel.
Project meetings.

agrwdE

B. Related Sections. The following Sections contain requirements that relate to this Section:

1 Division 1 Section "Construction Progress Documentation” for preparing and submitting
the Contractor's Construction Schedule.

2. Division 1 Section "Execution Requirements’ for procedures for coordinating general
installation and field-engineering services, including establishment of benchmarks and
control points.

3. Division 1 Section "Closeout Procedures’ for coordinating Contract closeout.

13 COORDINATION

A. Coordination:  Coordinate construction operations included in various Sections of the
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate
construction operations, included in different Sections, that depend on each other for proper
installation, connection, and operation.

1 Schedule construction operations in sequence required to obtain the best results where
installation of one part of the Work depends on installation of other components, before
or after its own installation.

2. Make adequate provisions to accommodate items scheduled for later installation.

B. If necessary, prepare memoranda for distribution to each party involved, outlining special

procedures required for coordination. Include such items as required notices, reports, and list of
attendees at meetings.
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B.

1 Prepare similar memoranda for Owner and separate contractors if coordination of their
Work is required.

Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities and activities of other contractors to avoid conflicts
and to ensure orderly progress of the Work. Such administrative activities include, but are not
limited to, the following:

Preparation of Contractor's Construction Schedule.
Preparation of the Schedule of Values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress mesetings.

Preinstallation conferences.

Project closeout activities.

NogakrwdpE

Conservation: Coordinate construction activities to ensure that operations are carried out with
consideration given to conservation of energy, water, and materials.

1 Salvage materials and equipment involved in performance of, but not actually
incorporated into, the Work.

SUBMITTALS

Coordination Drawings. Prepare Coordination Drawings. Space availability necessitates
maximum utilization of space for efficient installation of different components and coordination
isrequired for installation of products and materials fabricated by separate entities.

1 Maintain a set of coordination drawings on the project for review at all times. Each
contractor shall be assigned a color and mark on the plans where he will be installing
piping, duct work, conduit etc. for that week, Each foreman should walk the job and
discuss their work for that week prior to marking the drawings

2. Indicate relationship of components shown on separate Shop Drawings.

3. Indicate required install ation sequences.

4, Refer to Section "Basic Mechanical Materials and Methods' and Section "Basic
Electrical Materials and Methods" for specific Coordination Drawing requirements for
mechanical and electrical installations. Include, a a minimum, the following:

Structural beams, joists and other members that may interfere with the work.
Ductwork

Fire Sprinklers, mains and pipes

Lights

Conduits

Electrical devices and boxes

Drains and piping

Q@rpopoT

Staff Names: Within 15 days of starting construction operations, submit a list of principal staff
assignments, including superintendent and other personnel in attendance at Project site. 1dentify
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individuals and their duties and responsibilities; list addresses and telephone numbers, including
home and office telephone numbers. Provide names, addresses, and telephone numbers of
individuals assigned as standbys in the absence of individuals assigned to Project.

1 Post copies of list in Project meeting room, in temporary field office, and by each
temporary telephone.

15 ADMINISTRATIVE AND SUPERVISORY PERSONNEL

A. Genera: In addition to Project superintendent, provide other administrative and supervisory
personnel as required for proper performance of the Work.

16 PROJECT MEETINGS

A. General: Schedule and conduct weekly meetings and conferences at Project site, unless
otherwise indicated.

1 Attendees: Inform participants and others involved, and individuals whose presence is
required, of date and time of each meeting. Notify Owner and Engineer of scheduled
meeting dates and times.

2. Agenda: Contractor will prepare the meeting agenda and distribute the agenda to all
invited attendees.

3. Minutes: Contractor will record significant discussions and agreements achieved.
Meeting minutes will be distributed to everyone concerned, including Owner and
Engineer, within 3 days of the meeting.

B.  Preconstruction Conference: DFCM will schedule a preconstruction conference before starting
construction, no later than 15 days after execution of the Agreement.

1. Attendees:  Authorized representatives of Owner, Engineer, and their consultants;
Contractor and its superintendent; major subcontractors, manufacturers; suppliers; and
other concerned parties shall attend the conference. All participants at the conference
shall be familiar with Project and authorized to conclude matters relating to the Work.

2. Agendas Discuss items of significance that could affect progress, including the
following:

Tentative construction schedule.

Phasing.

Critical work sequencing.

Designation of responsible personnel.

Procedures for processing field decisions and Change Orders.
Procedures for processing Applications for Payment.
Distribution of the Contract Documents.

Submittal procedures.

Preparation of Record Documents.

Use of the premises.

Responsibility for temporary facilities and controls.
Parking availability.

m. Office, work, and storage areas.

e N N N N
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Equipment deliveries and priorities.
Firstaid.

Security.

Progress cleaning.

Working hours.

SQDTOS

C. Preingtalation Conferences. Conduct a preinstallation conference at Project site before each
construction activity that requires coordination with other construction. Refer to individua
specification sections for pre-installation conference requirements.

1

Attendees: Installer and representatives of manufacturers and fabricators involved in or
affected by the instalation and its coordination or integration with other materials and
installations that have preceded or will follow, shall attend the meeting. Advise Engineer
of scheduled meeting dates.

Agenda: Review progress of other construction activities and preparations for the
particular activity under consideration, including requirements for the following:

Contract Documents.

Options.

Related Change Orders.

Purchases.

Deliveries.

Submittals.

Review of mockups.

Possible conflicts.

Compatibility problems.

Time schedules.

Weather limitations.

Manufacturer's written recommendations.
Warranty requirements.

Compatibility of materials.
Acceptability of substrates.

Temporary facilities and controls.

Space and access limitations.
Regulations of authorities having jurisdiction.
Testing and inspecting requirements.
Required performance results.

Protection of construction and personnel.

CrVSATOSIT AT TISQTTOROT

Record significant conference discussions, agreements, and disagreements.

Do not proceed with installation if the conference cannot be successfully concluded.
Initiate whatever actions are necessary to resolve impediments to performance of the
Work and reconvene the conference at earliest feasible date.

D. Progress Meetings. Conduct Project Progress meetings at weekly intervals.

1

Attendees: In addition to representatives of Owner and Engineer, each contractor,
subcontractor, supplier, and other entity concerned with current progress or involved in
planning, coordination, or performance of future activities shall be represented at these
meetings.
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2.

3.

Agenda: Review and correct or approve minutes of the previous meeting. Review other
items of significance that could affect progress. Include topics for discussion as
appropriate to status of Project.

a

Combined Contractor's Construction Schedule: Review progress since the last
meeting. Determine whether each contract is on time, ahead of schedule, or behind
schedule, in relation to Combined Contractor's Construction Schedule. Determine
how construction behind schedule will be expedited; secure commitments from
parties involved to do so. Discuss whether schedule revisions are required to
ensure that current and subsequent activities will be completed within the Contract
Time.

Issue a Short Interval Schedule (SIS) with a 3-week ook ahead.

Schedule Updating: Revise Combined Contractor's Construction Schedule after
each coordination meeting where revisions to the schedule have been made or
recognized. Issue revised schedule concurrently with report of each meeting.
Review present and future needs of each contractor present, including the
following:

1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.

4) Deliveries.
5) Off-site fabrication.
6)  Access.

7) Site utilization.

8)  Temporary facilities and controls.

9)  Work hours.

10) Hazards and risks.

11) Progress cleaning.

12) Quality and work standards.

13) Change Orders- PR/CCD

14) Review Logs: Submittals, RFI's, CCD, PR.
15) Review As-Built documentation.

Reporting: Contractor shall record meeting results and distribute copies to everyone in
attendance and to others affected by decisions or actions resulting from each meeting.

E.  Coordination Meetings: Conduct Project coordination meetings with sub-contractors at weekly
intervals. Project coordination meetings are in addition to specific meetings held for other
purposes, such as progress meetings and preinstallation conferences.

1

Attendees: In addition to representatives of Owner and Engineer, each contractor,
subcontractor, supplier, and other entity concerned with current progress or involved in
planning, coordination, or performance of future activities shall be represented at these
meetings. All participants at the conference shall be familiar with Project and authorized
to conclude matters relating to the Work

Agenda: Review and correct or approve minutes of the previous coordination meeting.
Review other items of significance that could affect progress. Include topics for
discussion as appropriate to status of Project.
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a

Combined Contractor's Construction Schedule: Review progress since the last
coordination meeting. Determine whether each contract is on time, ahead of
schedule, or behind schedule, in relation to Combined Contractor's Construction
Schedule. Determine how construction behind schedule will be expedited; secure
commitments from parties involved to do so. Discuss whether schedule revisions
are required to ensure that current and subsequent activities will be completed
within the Contract Time.

Issue a Short Interval Schedule (SIS) with a 3-week ook ahead.

Schedule Updating: Revise Combined Contractor's Construction Schedule after
each coordination meeting where revisions to the schedule have been made or
recognized. Issue revised schedule concurrently with report of each meeting.
Review present and future needs of each contractor present, including the
following:

1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.

4) Deliveries.
5) Off-site fabrication.
6)  Access.

7) Site utilization.

8)  Temporary facilities and controls.

9)  Work hours.

10) Hazards and risks.

11) Progress cleaning.

12) Quality and work standards.

13) Change Orders- PR/CCD

14) Review Logs: Submittals, RFI's, CCD, PR.
15) Review As-Built documentation.

3. Reporting: Contractor shall record meeting results and distribute copies to everyone in
attendance and to others affected by decisions or actions resulting from each meeting.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013100
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1- GENERAL

11

A.

12

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for documenting the progress
of construction during performance of the Work, including the following:

Preliminary Construction Schedule.
Contractor's Construction Schedule.
Submittals Schedule.

Daily construction reports.

Material location reports.

Field condition reports.

Special reports.

Nogk,rwdr

Related Sections include the following:

1 Division 01 Section "Payment Procedures’ for submitting the Schedule of Values.

2. Divison 01 Section "Project Management and Coordination” for submitting and
distributing meeting and conference minutes.

3. Division 01 Section "Submittal Procedures’ for submitting schedules and reports.

4, Division 01 Section "Quality Requirements' for submitting a schedule of tests and
inspections.

DEFINITIONS

Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring,
and controlling the construction project. Activities included in a construction schedule consume
time and resources.

1 Critical activities are activities on the critical path. They must start and finish on the
planned early start and finish times.

2. Predecessor Activity: An activity that precedes another activity in the network.

3. Successor Activity: An activity that follows another activity in the network.

Cost Loading: The allocation of the Schedule of Values for the completion of an activity as
scheduled. The sum of costs for all activities must equal the total Contract Sum, unless
otherwise approved by Engineer.
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C.

14

CPM: Critical path method, which is a method of planning and scheduling a construction
project where activities are arranged based on activity relationships. Network calculations
determine when activities can be performed and the critical path of Project.

Critical Path: The longest connected chain of interdependent activities through the network
schedule that establishes the minimum overall Project duration and contains no float.

Event: The starting or ending point of an activity.
Float: The measure of leeway in starting and completing an activity.

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a
jointly owned, expiring Project resource available to both parties as needed to meet
schedule milestones and Contract completion date.

2. Free float is the amount of time an activity can be delayed without adversely affecting the
early start of the successor activity.

3. Total float is the measure of leeway in starting or completing an activity without
adversely affecting the planned Project completion date.

Fragnet: A partial or fragmentary network that breaks down activities into smaller activities for
greater detail.

Major Area: A story of construction, a separate building, or a similar significant construction
element.

Milestone: A key or critical point in time for reference or measurement.

Network Diagram: A graphic diagram of a network schedule, showing activities and activity
relationships.

Resource Loading: The allocation of manpower and equipment necessary for the completion of
an activity as scheduled.

SUBMITTALS
Quadlification Data: For scheduling consultant.

Submittals Schedule:  Submit three hard copies of schedule and one electronic copy. Arrange
the following information in a tabular format:

Scheduled date for first submittal.

Specification Section number and title.

Submittal category (action or informational).

Name of subcontractor.

Description of the Work covered.

Scheduled date for Engineer's final release or approval.

ok~ wWNE

Preliminary Construction Schedule: Submit two opague copies.
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1 Approva of cost-loaded preliminary construction schedule will not constitute approval of
Schedule of Values for cost-loaded activities.

Preliminary Network Diagram: Submit two opague copies, large enough to show entire
network for entire construction period. Show logic ties for activities.

Contractor's Construction Schedule:  Submit two opagque copies of initial schedule, large
enough to show entire schedule for entire construction period.

1. Submit an electronic copy of schedule, using software indicated, on CD-R, and labeled to
comply with requirements for submittals. Include type of schedule (Initial or Updated)
and date on labdl.

CPM Reports:  Concurrent with CPM schedule, submit three copies of each of the following
computer-generated reports. Format for each activity in reports shall contain activity number,
activity description, cost and resource loading, original duration, remaining duration, early start
date, early finish date, late start date, late finish date, and total float in calendar days.

1 Activity Report: List of all activities sorted by activity number and then early start date,
or actual start date if known.

2. Logic Report: List of preceding and succeeding activities for all activities, sorted in
ascending order by activity number and then early start date, or actual start date if known.

3 Total Float Report: List of al activities sorted in ascending order of total float.

4, Earnings Report: Compilation of Contractor's total earnings from commencement of the
Work until most recent Application for Payment.

Daily Construction Reports: Submit two copies at weekly intervals.
Material Location Reports: Submit two copies at monthly intervals.
Field Condition Reports: Submit two copies at time of discovery of differing conditions.

Specia Reports: Submit two copies at time of unusual event.

QUALITY ASSURANCE

Scheduling Consultant Qualifications: An experienced specialist in CPM scheduling and
reporting, with capability of producing CPM reports and diagrams within 24 hours of Engineer's
request.

Prescheduling Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination.” Review methods and procedures
reated to the Preliminary Construction Schedule and Contractor's Construction Schedule,
including, but not limited to, the following:

Review software limitations and content and format for reports.

Verify availability of qualified personnel needed to develop and update schedule.
Discuss constraints, including work stages and interim milestones.

Review delivery dates for Owner-furnished products.

Review schedule for work of Owner's separate contracts.

agrwdE
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A.

B.

6. Review time required for review of submittals and resubmittals.

7. Review requirements for tests and inspections by independent testing and inspecting
agencies.

8. Review time required for completion and startup procedures.

9. Review and finalize list of construction activities to be included in schedule, including all
Commissioning Activities.

10. Review submittal requirements and procedures.

11. Review procedures for updating schedule.

COORDINATION

Coordinate preparation and processing of schedules and reports with performance of
construction activities and with scheduling and reporting of separate contractors.

Coordinate Contractor's Construction Schedule with the Schedule of Values, list of
subcontracts, Submittals Schedule, progress reports, payment requests, and other required
schedules and reports.

1 Secure time commitments for performing critical elements of the Work from parties
involved.

2. Coordinate each construction activity in the network with other activities and schedule
them in proper sequence.

PART 2 - PRODUCTS

21

A.

SUBMITTALS SCHEDULE

Preparation: Submit a schedule of submittals, arranged in chronological order by dates required
by construction schedule. Include time required for review, resubmittal, ordering,
manufacturing, fabrication, and delivery when establishing dates.

1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Vaues, and
Contractor's Construction Schedule.

2. Initial Submittal: Submit concurrently with preliminary bar-chart schedule. Include
submittals required during the first 60 days of construction. List those required to
maintain orderly progress of the Work and those required early because of long lead time
for manufacture or fabrication.

a At Contractor's option, show submittals on the Preliminary Construction Schedule,
instead of tabulating them separately.

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's
Construction Schedule.
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22 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

A. Procedures. Comply with procedures contained in AGC's "Construction Planning &
Scheduling."

B. Time Frame: Extend schedule from date established for commencement of the Work to date of
Final Completion.

1 Contract completion date shall not be changed by submission of a schedule that shows an
early completion date, unless specifically authorized by Change Order.

C. Activities: Treat each story or separate area as a separate numbered activity for each principal
element of the Work. Comply with the following:

1 Activity Duration: Define activities so no activity is longer than 20 days, unless
specifically alowed by Engineer.

2. Procurement Activities: Include procurement process activities for the following long
lead items and major items, requiring a cycle of more than 60 days, as separate activities
in schedule. Procurement cycle activities include, but are not limited to, submittals,
approvals, purchasing, fabrication, and delivery.

3. Submittal Review Time: Include review and resubmittal times indicated in Division 01
Section "Submittal Procedures’ in schedule. Coordinate submittal review times in
Contractor's Construction Schedule with Submittals Schedule.

4, Startup and Testing Time: Include not less than 15 days for startup and testing.

5. Substantial  Completion:  Indicate completion in advance of date established for
Substantial  Completion, and alow time for Engineer's administrative procedures
necessary for certification of Substantial Completion.

D. Constraints: Include constraints and work restrictions indicated in the Contract Documents and
as follows in schedule, and show how the sequence of the Work is affected.

1 Work Stages: Indicate important stages of construction for each major portion of the
Work, including, but not limited to, the following:

Subcontract awards.
Submittals.
Purchases.

Mockups.
Fabrication.

Sample testing.
Deliveries.
Installation.

Tests and inspections.
Adjusting.

Curing.

Startup and placement into final use and operation.

T T SQ@hoan T

2. Area Separations. |dentify each major area of construction for each major portion of the
Work. Indicate where each construction activity within a major area must be sequenced
or integrated with other construction activities to provide for the following:
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24

Structural completion.

Permanent space enclosure.
Completion of mechanical installation.
Completion of electrical installation.
Substantial Completion.

oo oW

Milestones: Include milestones indicated in the Contract Documents in schedule, including, but
not limited to, the Notice to Proceed, Substantial Completion, and Final Completion

Cost Correlation: At the head of schedule, provide a cost correlation line, indicating planned
and actual costs. On the line, show dollar volume of the Work performed as of dates used for
preparation of payment requests.

1 Refer to Division 01 Section "Payment Procedures’ for cost reporting and payment
procedures.

2. Contractor shall assign cost to construction activities on the CPM schedule. Costs shall
not be assigned to submittal activities unless specified otherwise but may, with Engineer's
approval, be assigned to fabrication and delivery activities. Costs shall be under required
principal subcontracts for testing and commissioning activities, operation and
maintenance manuals, punch list activities, Project Record Documents, and
demonstration and training (if applicable), in the amount of 5 percent of the Contract
Sum.

3. Each activity cost shall reflect an accurate value subject to approval by Engineer.

4, Total cost assigned to activities shall equal the total Contract Sum.

Contract Modifications: For each proposed contract modification and concurrent with its
submission, prepare a time-impact analysis using fragnets to demonstrate the effect of the
proposed change on the overall project schedule.

Computer Software: Prepare schedules using a program that has been developed specifically to
manage construction schedules.

PRELIMINARY CONSTRUCTION SCHEDULE

Bar-Chart Schedule: Submit preliminary horizontal bar-chart-type construction schedule within
seven days of date established for commencement of the Work.

Preparation: Indicate each significant construction activity separately. Identify first workday of
each week with a continuous vertical line. Outline significant construction activities for first 60
days of construction. Include skeleton diagram for the remainder of the Work and a cash
requirement prediction based on indicated activities.

CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART)

Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal Gantt-chart-type,
Contractor's Construction Schedule within 30 days of date established for commencement of the
Work. Base schedule on the Preliminary Construction Schedule and whatever updating and
feedback was received since the start of Project.
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25

B.

Preparation: Indicate each significant construction activity separately. Identify first workday of
each week with a continuous vertical line.

1 For construction activities that require 3 months or longer to complete, indicate an
estimated completion percentage in 10 percent increments within time bar.

CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)
General: Prepare network diagrams using AON (activity-on-node) format.

Preliminary Network Diagram: Submit diagram within 14 days of date established for
commencement of the Work. Outline significant construction activities for the first 60 days of
construction. Include skeleton diagram for the remainder of the Work and a cash requirement
prediction based on indicated activities.

CPM Schedule: Prepare Contractor's Construction Schedule using a computerized, time-scaled
CPM network analysis diagram for the Work.

1 Develop network diagram in sufficient time to submit CPM schedule so it can be
accepted for use no later than 30 days after date established for commencement of the
Work.

a Failure to include any work item required for performance of this Contract shall
not excuse Contractor from completing all work within applicable completion
dates, regardless of Engineer's approval of the schedule.

2. Conduct educational workshops to train and inform key Project personnel, including
subcontractors personnel, in proper methods of providing data and using CPM schedule
information.

3. Establish procedures for monitoring and updating CPM schedule and for reporting
progress. Coordinate procedures with progress meeting and payment request dates.

4, Use "one workday" as the unit of time. Include list of nonworking days and holidays
incorporated into the schedule.

CPM Schedule Preparation: Prepare a list of al activities required to complete the Work.
Using the preliminary network diagram, prepare a skeleton network to identify probable critical
paths.

1 Activities: Indicate the estimated time duration, sequence requirements, and relationship
of each activity in relation to other activities. Include estimated time frames for the
following activities:

Preparation and processing of submittals.

Mobilization and demobilization.

Purchase of materials.

Delivery.

Fabrication.

Utility interruptions.

Installation.

Work by Owner that may affect or be affected by Contractor's activities.

S@rpRooe
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i. Testing and commissioning.

j- Detailed Cx activities shall be included in the construction schedule throughout the
project. The contractor shall coordinate the activities to be followed with the
project Cx agent.

2. Critical Path Activities: Identify critical path activities, including those for interim
completion dates. Scheduled start and completion dates shall be consistent with Contract
milestone dates.

3. Processing: Process data to produce output data on a computer-drawn, time-scaled
network. Revise data, reorganize activity sequences, and reproduce as often as necessary
to produce the CPM schedule within the limitations of the Contract Time.

4, Format: Mark the critical path. Locate the critical path near center of network; locate
paths with most float near the edges.

a Subnetworks on separate sheets are permissible for activities clearly off the critical
path.

E. Initial Issue of Schedule: Prepareinitial network diagram from alist of straight "early start-total
float" sort. Identify critical activities. Prepare tabulated reports showing the following:

Contractor or subcontractor and the Work or activity.

Description of activity.

Principal events of activity.

Immediate preceding and succeeding activities.

Early and late start dates.

Early and late finish dates.

Activity duration in workdays.

Total float or slack time.

Average size of workforce.

0. Dollar value of activity (coordinated with the Schedule of Values).

BOOoNOOR~WNE

F. Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports
showing the following:

Identification of activities that have changed.
Changesin early and late start dates.
Changesin early and late finish dates.
Changesin activity durations in workdays.
Changesin the critical path.

Changesin total float or dack time.

Changes in the Contract Time.

Nogakrwdr

G. Vaue Summaries: Prepare two cumulative value lists, sorted by finish dates.

1. Infirst list, tabulate activity number, early finish date, dollar value, and cumulative dollar
vaue.

2. In second list, tabulate activity number, late finish date, dollar value, and cumulative
dollar value.

3. In subsequent issues of both lists, substitute actual finish dates for activities completed as
of list date.
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2.6

2.7

4, Prepare list for ease of comparison with payment requests, coordinate timing with
progress meetings.

a In both value summary lists, tabulate "actual percent complete” and "cumulative
value completed” with total at bottom.

b. Submit value summary printouts one week before each regularly scheduled
progress meeting.

REPORTS

Daily Construction Reports. Prepare a daily construction report recording the following
information concerning events at Project site:

List of subcontractors at Project Site.

List of separate contractors at Project site.
Approximate count of personnel at Project site.
Equipment at Project site.

Material deliveries.

High and low temperatures and general weather conditions.
Accidents.

Meetings and significant decisions.

Unusua events (refer to special reports).

10. Stoppages, delays, shortages, and losses.

11. Meter readings and similar recordings.

12. Emergency procedures.

13.  Orders and requests of authorities having jurisdiction.
14. Change Orders received and implemented.

15. Change Directives received and implemented.

16.  Services connected and disconnected.

17. Equipment or system tests and startups.

18. Partial Completions and occupancies.

19. Substantial Completions authorized.

©COoONOOAWNE

Material Location Reports: At monthly intervals, prepare and submit a comprehensive list of
materials delivered to and stored at Project site. List shall be cumulative, showing materials
previoudly reported plus items recently delivered. Include with list a statement of progress on
and delivery dates for materials or items of equipment fabricated or stored away from Project
site.

Field Condition Reports: Immediately on discovery of a difference between field conditions
and the Contract Documents, prepare and submit a detailed report. Submit with a request for
interpretation.  Include a detailed description of the differing conditions, together with
recommendations for changing the Contract Documents.

SPECIAL REPORTS

General: Submit specia reports directly to Owner within one day(s) of an occurrence.
Distribute copies of report to parties affected by the occurrence.
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B.

Reporting Unusual Events: When an event of an unusual and significant nature occurs at
Project site, whether or not related directly to the Work, prepare and submit a special report.
List chain of events, persons participating, response by Contractor's personnel, evaluation of
results or effects, and similar pertinent information. Advise Owner in advance when these
events are known or predictable.

PART 3 - EXECUTION

31

A.

B.

C.

CONTRACTOR'S CONSTRUCTION SCHEDULE

Scheduling Consultant: Engage a consultant to provide planning, evaluation, and reporting
using CPM scheduling.

1 In-House Option: Owner may waive the requirement to retain a consultant if Contractor
employs skilled personnel with experience in CPM scheduling and reporting techniques.
Submit qualifications.

2. Meetings: Scheduling consultant shall attend all meetings related to Project progress,
alleged delays, and time impact.

Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect
actual construction progress and activities. Issue schedule one week before each regularly
scheduled progress meeting.

1 Revise schedule immediately after each meeting or other activity where revisions have
been recognized or made. Issue updated schedule concurrently with the report of each
such meeting.

2. Include a report with updated schedule that indicates every change, including, but not
limited to, changes in logic, durations, actual starts and finishes, and activity durations.

3. Asthe Work progresses, indicate Actual Completion percentage for each activity.

Distribution: Distribute copies of approved schedule to Engineer, Owner, separate contractors,
testing and inspecting agencies, and other parties identified by Contractor with a need-to-know
schedule responsibility.

1 Post copies in Project meeting rooms and temporary field offices.

2. When revisions are made, distribute updated schedules to the same parties and post in the
same locations. Delete parties from distribution when they have completed their assigned
portion of the Work and are no longer involved in performance of construction activities.

END OF SECTION 013200
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

12 SUMMARY

A. This Section includes administrative and procedura requirements for submitting Shop
Drawings, Product Data, Samples, and other miscellaneous submittals.

13 DEFINITIONS

A.  Action Submittals: Written and graphic information that requires Engineer's and Construction
Manager’ s responsive action.

B. Informational Submittals: Written information that does not require Engineer's approval.
Submittals may be rejected for not complying with regquirements.

14 SUBMITTAL PROCEDURES

A.  Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Coordinate transmittal of different types of submittals for related parts of the work so
processing will not be delayed because of need to review submittals concurrently for
coordination.

a Engineer reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

3. Submittals Schedule: Submit a schedule of submittals, arranged in chronological order
by dates required by construction schedule. Include time required for review,
resubmittal, ordering, manufacturing, fabrication, and delivery when establishing dates.

a Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values,
and Contractor’s Construction Schedule.

b. Initial Submittal: Submit concurrently with preliminary CPM schedule. Include
submittals required during the first 60 days of construction. List those required to
maintain orderly progress of the Work and those required early because of long
lead time for manufacture or fabrication.
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1) At Contractor’'s option, show submittals on the Preliminary Construction
Schedule instead of tabulating them separately.

C. Fina Submittal: ~ Submit concurrently with the first complete submittal of
Contractor’s Construction Schedule.

B. Processing Time: Allow enough time for submittal review, including time for resubmittals.
Time for review shall commence on Engineer’s receipt of submittal.

1 Review: Allow 15 days for initial review of each submittal. Allow additional time if
processing must be delayed to permit coordination with subsequent submittals. Engineer
will advise Contractor when a submittal being processed must be delayed for
coordination.

C.  Identification: Place a permanent label or title block on each submittal for identification.

1 Indicate name of firm or entity that prepared each submittal on label or title block.

2. Provide a space approximately 4 by 5 inches on label or beside title block to record
Contractor's review and approval markings and action taken by Engineer .

3. Include the following information on label for processing and recording action taken:

Project name.

Date.

Name and address of Engineer.

Name and address of Contractor.

Name and address of subcontractor.

Name and address of supplier.

Name of manufacturer.

Unique identifier, including revision number.

Number and title of appropriate Specification Division and Specification Section.
Drawing number and detail references, as appropriate.

Contractor’s certification signature certifying the following: “The Contractor has
reviewed and approved this submittal and represents that he has determined and
verified materials, field measurements, and related field construction criteria, and
has checked and coordinated the information contained within the submittal with
the requirements of the work and of the Contract Documents.” The preceding
statement shall also be on the stamp or on the transmittal accompanying each
submittal.

T T SQ@ oo

D. Devidtions: Highlight, encircle, or otherwise identify deviations from the Contract Documents
on submittals.

E.  Additional Copies. Unless additional copies are required for final submittal, and unless
Engineer observes noncompliance with provisions of the Contract Documents, initial submittal
may serve as final submittal.

1 Submit one copy of submittal to concurrent reviewer in addition to specified number of
copies to Engineer .

F. Submittal Transmittal: Package each submittal individually and appropriately for transmittal
and handling. Transmit each submittal along with the above information on the stamp or within
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G.

H.

the title block, from the Contractor to the Engineer using a transmittal form. Address and
deliver the submittals to Attn: David Affleck, Spectrum Engineers, 175 South Main Street,
Suite 300, Salt Lake City, Utah 84111. The Engineer will not accept submittals received from
sources other than the Contractor.

1

On an attached separate sheet, prepared on Contractor's letterhead, record relevant
information, requests for data, revisions other than those requested by Engineer on
previous submittals, and deviations from requirements of the Contract Documents,
including minor variations and limitations. Include the same label information as the
related submittal.

Include Contractor's certification stating that information submitted complies with
requirements of the Contract Documents.

Transmittal Form: Provide locations on form for the following information:

Project name.

Date.

Destination (To:).

Source (From:).

Names of subcontractor, manufacturer, and supplier.
Category and type of submittal.

Submittal purpose and description.

Submittal and transmittal distribution record.
Remarks.

Signature of transmitter.

o STe@ P00 T

Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of
construction activities. Show distribution on transmittal forms.

Use for Construction: Use only final submittals with mark indicating action taken by Engineer
in connection with construction.

PART 2 - PRODUCTS

21

A.

ACTION SUBMITTALS

Genera: Prepare and submit Action Submittals required by individual Specification Sections.

1

Number of Copies: Submit four copies of each submittal, unless otherwise indicated.
Engineer will return two copies. Mark up and retain one returned copy as a Project
Record Document. Submit one electronic copy on CD.

Number of Copies: Submit copies of each submittal, as follows, unless otherwise
indicated:

a Initial Submittal: Submit a preliminary single copy of each submittal where
selection of options, color, pattern, texture, or similar characteristics is required.
Engineer will return submittal with options selected.

b. Final Submittal: Submit four copies, unless copies are required for operation and
maintenance manuals. Submit six copies where copies are required for operation
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and maintenance manuals. Engineer will retain two copies, remainder will be
returned. Mark up and retain one returned copy as a Project Record Document.
Submit one copy of the each submittal in electronic form, Adobe PDF format, on
CD.

B.  Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.

1 If information must be specialy prepared for submittal because standard printed data are
not suitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.

3. Include the following information, as applicable:

S3ITATITIS@OR0 T

Manufacturer's written recommendations.
Manufacturer's product specifications.

Manufacturer's installation instructions.

Standard color charts.

Manufacturer's catal og cuts.

Wiring diagrams showing factory-installed wiring.
Printed performance curves.

Operational range diagrams.

Mill reports.

Standard product operating and maintenance manuals.
Compliance with recognized trade association standards.
Compliance with recognized testing agency standards.
Application of testing agency labels and sedls.
Notation of coordination requirements.

C.  Shop Drawings. Prepare Project-specific information, drawn accurately to scale. Do not base
Shop Drawings on reproductions of the Contract Documents or standard printed data.

1 Preparation: Include the following information, as applicable:

oo oW

~TTma

Dimensions.

Identification of products.

Fabrication and installation drawings.

Roughing-in and setting diagrams.

Wiring diagrams showing field-installed wiring, including power, signal, and
control wiring.

Shopwork manufacturing instructions.

Templates and patterns.

Schedules.

Design calculations.

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

2. Wiring Diagrams. Differentiate between manufacturer-installed and field-installed
wiring.

3. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop
Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches.
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4.

Number of Copies: Submit copies of each submittal, asfollows:

a Three (3) print copies. Provide one copy of the submittal in electronic form, Adobe
PDF Format on CD.

b. Must be reviewed, approved, stamped, signed and dated by General Contractor.

Show Specification Section No. (from Project Manual).

Show Sub-Contractor’s name, address, telephone and fax numbers and Contact

Person.

oo

Note: Samples, Manuals, and Product Submittals will be processed basically in
this same manner.

e General Contractor

1) Shall receive back his one set of reproducible drawings as reviewed by the
Architect and/or Engineer and Commissioning Agent.

2) Contractor is responsible for print sets and distribution of same.

3) Shop Drawing originals belong to the Contractor and shall remain in his
files.

D.  Coordination Drawings. Comply with requirements in Division 1 Section "Project Management
and Coordination."

E. Samples: Prepare physical units of materials or products, including the following:

1
2.

3.

Comply with requirements in Division 1 Section "Quality Requirements’ for mockups.
Samples for Initial Selection: Submit manufacturer's color charts consisting of units or
sections of units showing the full range of colors, textures, and patterns available.
Samples for Verification: Submit full-size units or Samples of size indicated, prepared
from the same material to be used for the Work, cured and finished in manner specified,
and physically identical with the product proposed for use, and that show full range of
color and texture variations expected. Samples include, but are not limited to, the
following: partial sections of manufactured or fabricated components;, small cuts or
containers of materials; complete units of repetitively used materials, swatches showing
color, texture, and pattern; color range sets, and components used for independent testing
and inspection.

Preparation: Mount, display, or package Samples in manner specified to facilitate review
of qualitiesindicated. Prepare Samples to match Engineer's sample where so indicated.
Attach label on unexposed side that includes the following:

a Generic description of Sample.
b. Product name or name of manufacturer.
C. Sample source.

Additional Information: On an attached separate sheet, prepared on Contractor's
letterhead, provide the following:

a Size limitations.

b. Compliance with recognized standards.
C. Availability.

d. Delivery time.
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6.

Submit Samples for review of kind, color, pattern, and texture for a final check of these
characteristics with other elements and for a comparison of these characteristics between
final submittal and actual component as delivered and installed.

a If variation in color, pattern, texture, or other characteristic is inherent in the
product represented by a Sample, submit at least three (3) sets of paired units that
show approximate limits of the variations.

b. Refer to individual Specification Sections for requirements for Samples that
illustrate workmanship, fabrication techniques, details of assembly, connections,
operation, and similar construction characteristics.

Number of Samples for Initial Selection: Submit one full set of available choices where
color, pattern, texture, or similar characteristics are required to be selected from
manufacturer's product line. Engineer will return submittal with options selected.
Number of Samples for Verification: Submit three sets of Samples. Engineer will retain
two Sample sets; remainder will be returned.

a Submit a single Sample where assembly details, workmanship, fabrication
techniques, connections, operation, and other similar characteristics are to be
demonstrated.

Disposition: Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may be
used to determine final acceptance of construction associated with each set.

a Samples that may be incorporated into the Work are indicated in individual
Specification Sections. Such Samples must be in an undamaged condition at time
of use.

PART 3 - EXECUTION

31 CONTRACTOR'SREVIEW

A. Review each submittal and check for compliance with the Contract Documents. Note
corrections and field dimensions. Mark with approval stamp before submitting to Engineer.

B.  Approva Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name
and location, submittal number, Specification Section title and number, name of reviewer, date
of Contractor's approval, and statement certifying that submittal has been reviewed, checked,
and approved for compliance with the Contract Documents.

3.2 ENGINEER'SACTION

A. Gened: Refer to the attachment to this Section that describes the process used by Spectrum
Engineers.
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B.  Engineer will not review submittals that do not bear Contractor's approval stamp and will return
them without action.

C. Action Submittals: Engineer will review each submittal, make marks to indicate corrections or
modifications required, and return it. Engineer will stamp each submittal with an action stamp
and will mark stamp appropriately to indicate action taken, as follows:

D.  Action Stamp: The Architect and/or Engineer will stamp each submittal with a uniform, action
stamp. The Architect and/or Engineer will mark the stamp appropriately to indicate the action
taken, as follows:

1.

Final Unrestricted Release: When the Engineer marks a submittal “Reviewed,” the work
covered by the submittal may proceed provided it complies with requirements of the
Contract Documents. Final payment depends on that compliance.

Final-But-Restricted Release:  When the Engineer marks a submittal “Furnish as
Corrected,” the work covered by the submittal may proceed provided it complies with
notations or corrections on the submittal and requirements of the Contract Documents.
Final payment depends on that compliance.

Returned for Resubmittal: When the Engineer marks a submittal “ Revise and Resubmit,”
do not proceed with work covered by the submittal, including purchasing, fabrication,
delivery, or other activity. Revise or prepare a new submittal according to the notations;
resubmit without delay. Repeat if necessary to obtain different action mark.

a Do not use, or allow others to use, submittals marked “Revise and Resubmit,” at
the Project Site or elsewhere where work isin progress.

Returned for Alternate Submittal: When the Engineer marks a submittal “Rejected,” do
not proceed with work covered by the submittal, including purchasing, fabrication,
delivery, or other activity. Product was not appropriate or as specified. Prepare a new
submittal according to the Contract Documents; submit without delay.

Other Action: Where a submittal is for information or record purposes or special
processing or other activity, the Engineer will return the submittal unmarked.

E. Unsolicited Submittals: The Engineer will return unsolicited submittals to the sender without
action.
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The following process will be used for proper handling of Shop Drawings

1. General Contractor:
Shop Drawings for Submittal:

1.
2.

3.

Three sets of bond copies.**

Must be reviewed, approved, stamped, signed, and dated by General Contractor.
(3.12.5 & 3.12.6 AIA A201-1997).

Show Specification Section No. (from Project Manual).

Show Sub-Contractor’'s name, address, telephone & fax. Numbers, & Contact Per-
son.

Note: Samples, Manuals, and Product Submittals will be processed basically in this
same manner.

** All printing costs of Shop Drawings shall be borne by the General Contractor and/or
the Sub-Contractor. The Sub-Contractor shall be informed by the General Contractor to
provide print copies for the General Contractor’s use. The number of copies shall be as
noted above or additional sets as directed by the General Contractor (minimum 3 sets in
any case).

2. General Contractor:
Deliver Shop Drawings to:

Utah

David Affleck

Spectrum Engineers

175 South Main Street, Suite 300
Salt Lake City, Utah 84111
Telephone: (801) 328-5151

Fax. (801) 328-5155

Each shop drawing received by Spectrum Engineers will be and stamped “Received” and
dated.

3. Project Engineer Review

1.
2.

Review shop drawings, sign and date.

Return shop drawings as soon as possible.

Detour to Consultants: Architectural, Structural, Civil Consultants, etc. shall be re-
quired to review, sign and date their respective shop drawings.

4. General Contractor:

Shall receive back his one set of bond drawings as reviewed by the Architect and/or En-
gineer.

Contractor is responsible for print sets and distribution of same.

Shop drawing originals belong to the Contractor and shall remain in his files.

(3.11.1 AIA A201-1997 Edition General Conditions).

END OF SECTION 013300
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1- GENERAL

11

A.

12

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for quality assurance and
quality control.

Testing and inspecting services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.

1 Specific quality-control requirements for individual construction activities are specified
in the Sections that specify those activities. Requirements in those Sections may also
cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's quality-control
procedures that facilitate compliance with the Contract Document requirements.

3. Requirements for Contractor to provide quality-control services required by Engineer,
Owner, or authorities having jurisdiction are not limited by provisions of this Section.

Related Sections include the following:

1 Division 01 Section "Allowances' for testing and inspecting allowances.

2. Division 01 Section "Construction Progress Documentation” for devel oping a schedul e of
required tests and inspections.

3. Divisions 02 through 49 Sections for specific test and inspection requirements.

The Contractor shall engage an Owner approved Materials Testing and Inspection firm. The
Owner will perform Code Compliance Inspection only — Owner will not provide for any testing.

The Owner will engage a firm to provide special inspection services required by the contract
documents for structural elements.

DEFINITIONS

Quality-Assurance Services: Activities, actions, and procedures performed before and during

execution of the Work to guard against defects and deficiencies and ensure that proposed
construction complies with requirements.
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14

15

B.

Quality-Control Services: Tests, inspections, procedures, and related actions during and after
execution of the Work to evaluate that completed construction complies with requirements.
Services do not include contract enforcement activities performed by Engineer.

Mockups: Full-size, physical example assemblies to illustrate finishes and materials. Mockups
are used to verify selections made under Sample submittals, to demonstrate aesthetic effects
and, where indicated, qualities of materials and execution, and to review construction,
coordination, testing, or operation; they are not Samples. Mockups establish the standard by
which the Work will be judged.

Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing
laboratory shall mean the same as testing agency.

SUBMITTALS
Reports. Prepare and submit certified written reports that include the following:

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

. Test and inspection results and an interpretation of test results.

0. Ambient conditions at time of sample taking and testing and inspecting.
1.  Comments or professional opinion on whether tested or inspected Work complies with
the Contract Document requirements.

12.  Name and signature of laboratory inspector.

13. Recommendations on retesting and reinspecting.

14.  Send copies of reports to DFCM, Owner and Engineer.

RROOoNo O A~AWNE

QUALITY ASSURANCE

Fabricator Qualifications: A firm experienced in producing products similar to those indicated
for this Project and with a record of successful in-service performance, as well as sufficient
production capacity to produce required units.

Factory-Authorized Service Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to inspect instalation of
manufacturer's products that are similar in material, design, and extent to those indicated for this
Project.

Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling
work similar in material, design, and extent to that indicated for this Project, whose work has
resulted in construction with a record of successful in-service performance.
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16

D.

Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar
to those indicated for this Project and with arecord of successful in-service performance.

Professional Engineer Qualifications: A professional engineer who is legally qualified to
practice in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those performed
for installations of the system, assembly, or product that are similar to those indicated for this
Project in material, design, and extent.

Testing Agency Quadlifications: An agency with the experience and capability to conduct
testing and inspecting indicated, as documented by ASTM E 548, and that specializes in types
of tests and inspections to be performed.

Mockups. Before installing portions of the Work requiring mockups, build mockups for each
form of construction and finish required to comply with the following requirements, using
materials indicated for the completed Work:

1. Build mockups in location and of size indicated or, if not indicated, as directed by
Engineer.

2. Notify Engineer seven days in advance of dates and times when mockups will be
constructed.

3. Demonstrate the proposed range of aesthetic effects and workmanship.

4, Obtain Engineer's approva of mockups before starting work, fabrication, or construction.

5. Maintain mockups during construction in an undisturbed condition as a standard for
judging the completed Work.

6. Demolish and remove mockups when directed, unless otherwise indicated.

QUALITY CONTROL

Contractor Responsibilities:  Provide quality-control services specified and required by
authorities having jurisdiction.

1 Where inspection or testing services are indicated, engage a qualified testing agency to
perform these quality-control services.

2. Notify testing agencies at least 24 hours in advance of time when Work that requires
testing or inspecting will be performed.

3. Where quality-control services are indicated as Contractor's responsibility, submit a
certified written report, in duplicate, of each quality-control service.

4, Testing and inspecting requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

5. Submit additional copies of each written report directly to authorities having jurisdiction,
when they so direct.

Special Inspections. Owner will engage an inspection agency to conduct special inspections
required for structural elements.

1 Inspection agency will notify DFCM, Owner, Engineer and Contractor promptly of
irregularities and deficiencies observed in the Work during performance of its services.

2. Inspection agency will interpret inspections and state in each report whether tested and
inspected work complies with or deviates from the Contract Documents.

QUALITY REQUIREMENTS 014000 - 3
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3. Inspection agency will reinspect corrected work.
4, Contractor shall give DFCM, Owner and Engineer 48 hours notice for Code I nspections.

C. Manufacturer's Field Servicess Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation, including
service connections. Report results in writing.

D. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and reinspecting, for
construction that revised or replaced Work that failed to comply with requirements established
by the Contract Documents.

E. Testing Agency Responsibilities: Cooperate with Engineer and Contractor in performance of
duties. Provide qualified personnel to perform required tests and inspections.

1 Notify Engineer and Contractor promptly of irregularities or deficiencies observed in the
Work during performance of its services.

2. Interpret tests and inspections and state in each report whether tested and inspected work
complies with or deviates from requirements.

3. Submit a certified written report, in duplicate, of each test, inspection, and similar
quality-control service through Contractor.

4. Do not release, revoke, ater, or increase requirements of the Contract Documents or
approve or accept any portion of the Work.

5. Do not perform any duties of Contractor.

F.  Associated Services. Cooperate with agencies performing required tests, inspections, and
similar quality-control services, and provide reasonable auxiliary services as requested. Notify
agency sufficiently in advance of operations to permit assignment of personnel. Provide the

following:

1 Access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3 Adequate quantities of representative samples of materials that require testing and

inspecting. Assist agency in obtaining samples.

4, Facilities for storage and field-curing of test samples.

5. Delivery of samplesto testing agencies.

6. Preliminary design mix proposed for use for material mixes that require control by testing
agency.

7. Security and protection for samples and for testing and inspecting equipment at Project
site.

G. Coordination: Coordinate sequence of activities to accommodate required quality-assurance
and quality-control services with a minimum of delay and to avoid necessity of removing and
replacing construction to accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

PART 2 - PRODUCTS (Not Used)
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PART 3 - EXECUTION

31 REPAIR AND PROTECTION

A. General: On completion of testing, inspecting, sample taking, and similar services, repair
damaged construction and restore substrates and finishes.

1 Provide materials and comply with installation requirements specified in other Sections
of these Specifications. Restore patched areas and extend restoration into adjoining areas
in a manner that eliminates evidence of patching.

B.  Protect construction exposed by or for quality-control service activities.
C. Repar and protection are Contractor's responsibility, regardless of the assignment of

responsibility for quality-control services.

END OF SECTION 014000

QUALITY REQUIREMENTS 014000 - 5
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SECTION 014200 - REFERENCES

PART 1- GENERAL

11

12

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

DEFINITIONS
General: Basic Contract definitions are included in the Conditions of the Contract.

"Approved': The term "approved,” when used to convey Engineer's action on Contractor's
submittals, applications, and requests, is limited to Engineer's duties and responsibilities as
stated in the Conditions of the Contract.

"Directed”: Terms such as "directed,” "requested,” "authorized,” "selected," "approved,”
"required,” and "permitted’ mean directed by Engineer, requested by Engineer, and similar
phrases.

"Indicated”: The term "indicated" refers to graphic representations, notes, or schedules on
Drawings or to other paragraphs or schedules in Specifications and similar requirements in the
Contract Documents. Terms such as "shown,” "noted," "scheduled,” and "specified" are used to
help the user locate the reference.

"Regulations’: The term "regulations’ includes laws, ordinances, statutes, and lawful orders
issued by authorities having jurisdiction, as well as rules, conventions, and agreements within
the construction industry that control performance of the Work.

"Furnish”: The term "furnish™ means to supply and deliver to Project site, ready for unloading,
unpacking, assembly, installation, and similar operations.

"Install": The term "install" describes operations at Project site including unloading,
temporarily storing, unpacking, assembling, erecting, placing, anchoring, applying, working to
dimension, finishing, curing, protecting, cleaning, and similar operations.

"Provide": The term "provide" means to furnish and install, complete and ready for the
intended use.

"Instaler": An instaler is the Contractor or another entity engaged by Contractor as an
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation,
including installation, erection, application, and similar operations.

REFERENCES 014200- 1
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J.

The term "experienced,” when used with an entity, means having successfully completed a
minimum of five previous projects similar in size and scope to this Project; being familiar with
special requirements indicated; and having complied with requirements of authorities having
jurisdiction.

1 Using a term such as "carpentry” does not imply that certain construction activities must
be performed by accredited or unionized individuals of a corresponding generic name,
such as "carpenter.” It also does not imply that requirements specified apply exclusively
to tradespeople of the corresponding generic name.

"Project site" is the space available for performing construction activities. The extent of Project
site is shown on Drawings and may or may not be identical with the description of the land on
which Project is to be built.

INDUSTRY STANDARDS

Applicability of Standards:  Unless the Contract Documents include more stringent
requirements, applicable construction industry standards have the same force and effect as if
bound or copied directly into the Contract Documents to the extent referenced. Such standards
are made a part of the Contract Documents by reference.

Publication Dates: Comply with standards in effect as of date of the Contract Documents,
unless otherwise indicated.

Conflicting Regquirements: |If compliance with two or more standards is specified and the
standards establish different or conflicting requirements for minimum quantities or quality
levels, comply with the most stringent requirement. Refer uncertainties and requirements that
are different, but apparently equal, to Engineer for a decision before proceeding.

1 Minimum Quantity or Quality Levels. The quantity or quality level shown or specified
shall be the minimum provided or performed. The actual installation may comply exactly
with the minimum quantity or quality specified, or it may exceed the minimum within
reasonable limits. To comply with these requirements, indicated numeric values are
minimum or maximum, as appropriate, for the context of requirements. Refer
uncertainties to Engineer for a decision before proceeding.

Copies of Standards: Each entity engaged in construction on Project must be familiar with
industry standards applicable to its construction activity. Copies of applicable standards are not
bound with the Contract Documents.

1 Where copies of standards are needed to perform a required construction activity, obtain
copies directly from publication source and make them available on request.

Abbreviations and Acronyms for Industry Organizations. Where abbreviations and acronyms
are used in Specifications or other Contract Documents, they shall mean the recognized name of
the entities indicated in Gale Research's "Encyclopedia of Associations' or in Columbia Books
"National Trade & Professional Associations of the U.S."

REFERENCES 014200 - 2
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AA

AAADM

AABC

AAMA

AAN

AASHTO

AATCC

ABMA

ACI

ACPA

ADC

AEIC

AFPA

AF&PA

AGA

AHA

AHAM

REFERENCES

Aluminum Association, Inc. (The)
www.aluminum.org

American Association of Automatic Door Manufacturers
www.taol.com/aaadm

Associated Air Balance Council
www.aabchg.com

American Architectural Manufacturers Association
www.aamanet.org

American Association of Nurserymen
(See ANLA)

American Association of State Highway and
Transportation Officials
www.aashto.org

American Association of Textile Chemists and Colorists
(The)
www.aatcc.org

American Bearing Manufacturers Association
www.abma-dc.org

American Concrete |nstitute/ ACI International
www.aci-int.org

American Concrete Pipe Association
Www.concrete-pipe.org

Air Diffusion Council

Association of Edison I[lluminating Companies, Inc. (The)

www.aeic.org

American Forest & Paper Association
(See AF&PA)

American Forest & Paper Association
www.afandpa.org

American Gas Association
WwWw.aga.org

American Hardboard Association
www.ahardbd.org

Association of Home Appliance Manufacturers
www.aham.org

DFCM Project #08280480

(202) 862-5100

(216) 241-7333

(202) 737-0202

(847) 303-5664

(202) 624-5800

(919) 549-8141

(202) 429-5155

(248) 848-3700

(972) 506-7216

(312) 201-0101

(205) 257-2530

(800) 878-8878
(202) 463-2700
(202) 824-7000

(847) 934-8800

(202) 872-5955

014200 - 3
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Al

AlA

AISC

AlS

AITC

ALA

ALCA

ALSC

AMCA

ANLA

ANSI

AOSA

APA

APA

APl

ARI

ASCA

REFERENCES

Asphalt Institute
www.asphaltinstitute.org

American Institute of Architects (The)
www.aiaonline.org

American Institute of Steel Construction, Inc.
WwWWw.ai sC.org

American Iron and Steel Institute
www.steel.org

American Institute of Timber Construction

American Laminators Association
(SeeLMA)

Associated Landscape Contractors of America
www.alca.org

American Lumber Standard Committee

Air Movement and Control Association International, Inc.

Wwww.amca.org

American Nursery & Landscape Association

(Formerly: AAN - American Association of Nurserymen)

www.anla.org

American National Standards | nstitute
www.ansi.org

Association of Official Seed Analysts
www.zianet.com/AOSA

APA-The Engineered Wood Association
www.apawood.org

Architectural Precast Association
www.archprecast.org

American Petroleum Institute
WwWWw.api.org

Air-Conditioning & Refrigeration Institute
www.ari.org

Architectural Spray Coaters Association
WWW.asCassoc.com

DFCM Project #08280480

(606) 288-4960

(202) 626-7300

(800) 644-2400

(312) 670-2400

(202) 452-7100

(303) 792-9559

(800) 395-2522
(703) 736-9666

(301) 972-1700

(847) 394-0150

(202) 789-2900

(212) 642-4900

(402) 476-3852

(253) 565-6600

(941) 454-6989

(202) 682-8000

(703) 524-8800

(856) 848-6120

014200 - 4
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ASCE

ASHRAE

ASME

ASSE

ASTM

AWCI

AWCMA

AWI

AWPA

AWS

AWWA

BHMA

BIA

BIFMA

REFERENCES

American Society of Civil Engineers
WWW.asce.org

American Society of Heating, Refrigerating and
Air-Conditioning Engineers
www.ashrae.org

ASME International

(The American Society of Mechanical Engineers
International)

WWW.asme.org

American Society of Sanitary Engineering
www.asse-plumbing.org

American Society for Testing and Materials
www.astm.org

AWCI International
(Association of the Wall and Celling Industries
International)

WWW.awci.org

American Window Covering Manufacturers Association
(See WCMA)

Architectural Woodwork Institute
www.awinet.org

American Wood-Preservers Association
WWw.awpa.com

American Welding Society
WWW.aws.org

American Water Works Association
Www.awwa.org

Builders Hardware M anufacturers Association
www.buildershardware.com

Brick Industry Association (The)
www.bia.org

BIFMA International

(Business and Institutional Furniture Manufacturer's
Association International)

www.bifma.com

DFCM Project #08280480

(800) 548-2723
(703) 295-6300

(800) 527-4723
(404) 636-8400

(800) 843-2763

(440) 835-3040

(610) 832-9585

(703) 534-8300

(800) 449-8811
(703) 733-0600

(817) 326-6300
(800) 443-9353
(305) 443-9353

(800) 926-7337
(303) 794-7711
(212) 661-4261

(703) 620-0010

(616) 285-3963

014200 - 5
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CcCcC

CCFSS

CDA

CEA

CFFA

CGA

CGSB

CIMA

CISCA

CISPl

CLFMI

CPA

CPPA

CRI

CRS|

CSA

REFERENCES

Carpet Cushion Council
www.carpetcushion.org

Center for Cold-Formed Stedl Structures
www.umr.edu/~ccfss

Copper Development Association Inc.
WWW.Copper.org

Canadian Electricity Association (The)
www.canelect.ca

Chemica Fabrics & Film Association, Inc.
www.taol.com/cffa

Compressed Gas Association
www.cganet.com

Canadian General Standards Board
WWW.pwgsc.gc.ca/cgsb

Cdlulose Insulation Manufacturers Association
www.cellulose.org

Ceilings & Interior Systems Construction Association
www.cisca.org

Cast Iron Soil Pipe Institute
WwWWw.Cispi.org

Chain Link Fence Manufacturers Institute
www.chainlinkinfo.com (under construction)

Composite Panel Association
(Formerly: National Particleboard Association)
www.pbmdf.com

Corrugated Polyethylene Pipe Association
Division of Plastics Pipe Institute
www.cppa-info.org

Carpet and Rug Ingtitute (The)
Www.carpet-rug.com

Concrete Reinforcing Steel Institute
Www.crsi.org

CSA International
(Formerly: 1AS - International Approval Services)

DFCM Project #08280480

(203) 637-1312

(573) 341-4471

(800) 232-3282

(212) 251-7200

(613) 230-9263

(216) 241-7333

(703) 412-0900

(819) 956-0425

(888) 881-2462

(937) 222-2462

(630) 584-1919

(423) 892-0137

(301) 596-2584

(301) 670-0604

(800) 510-2772
(419) 241-2221

(800) 882-8846
(706) 278-3176

(847) 517-1200

(216) 524-4990

014200 - 6
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CSl

CSSB

CTI

DHI

EIA/TIA

EIMA

EIMA

FCI

FGMA

FM

FMG

GA

GANA

GRI

GTA

REFERENCES

Division of Canadian Standards Association
www.iasapprovals.org

Construction Specifications Institute (The)
www.csinet.org

Cedar Shake & Shingle Bureau
www.cedarbureau.org

Cooling Tower Institute
www.cti.org

Door and Hardware Institute
www.dhi.org

Electronic Industries Alliance/Telecommunications Industry
Association
www.ela.org

EIFS Industry Members Association
www.eifsfacts.com

Expansion Joint Manufacturers Association, Inc.
WWWw.ema.org

Fluid Controls Institute
www.fluidcontrolsinstitute.org

Flat Glass Marketing Association
(See GANA)

Factory Mutual System
(See FMG)

FM Global
(Formerly: FM - Factory Mutual System)
www.fmglobal.com

Gypsum Association
WWW.gypsum.org

Glass Association of North America
(Formerly: FGMA - Flat Glass Marketing Association)
www.glasswebsite.com/gana

Geosynthetic Research Institute
www.drexel .edu/gri

Glass Tempering Division of Glass Association of North
America
(See GANA)

DFCM Project #08280480

(800) 689-2900
(703) 684-0300
(604) 462-8961
(281) 583-4087

(703) 222-2010

(703) 907-7500

(800) 294-3462
(770) 968-7945

(914) 332-0040

(216) 241-7333

(401) 275-3000

(202) 289-5440

(785) 271-0208

(610) 522-8440

014200 - 7
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HI

HI

HMMA

HPVA

HPW

IAS

ICEA

ICRI

IEC

IEEE

IESNA

IGCC

ILI

IRI

ITS

IWS

REFERENCES

Hydraulic Institute

Hydronics Institute
Division of Gas Appliance Manufacturers Association
Www.gamanet.org

Hollow Metal Manufacturers Association

Division of National Association of Architectural Metal
Manufacturers

(See NAAMM)

Hardwood Plywood & Veneer Association
www.hpva.org

H. P. White Laboratory, Inc.

International Approval Services
(See CSA International)

Insulated Cable Engineers Association, Inc.
www.icea.net

International Concrete Repair Institute
www.icri.org

International Electrotechnical Commission
www.iec.ch

Institute of Electrical and Electronics Engineers, Inc. (The)
www.ieee.org

[lluminating Engineering Society of North America (The)
www.iesna.org

Insulating Glass Certification Council
Www.igcc.org

Indiana Limestone Institute of America, Inc.
www.iliai.com

HSB Industrial Risk Insurers
www.industrialrisk.com

Intertek Testing Services
www.itsglobal.com

Insect Screening Weavers Association
(Now defunct)

DFCM Project #08280480

(888) 786-7744
(973) 267-9700

(908) 464-8200

(703) 435-2900

(410) 838-6550

(508) 394-4424

(703) 450-0116

412291902 11

(212) 419-7900

(212) 248-5000

(315) 938-7444

(812) 275-4426

(800) 520-7300

(860) 520-7300

(800) 345-3851
(607) 753-6711

014200 - 8
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KCMA

LGS

LMA

LPl

LSGA

MBMA

MFMA

MFMA

MHIA

MIA

ML/SFA

MSS

NAAMM

NAAMM

NACE

NAIMA

REFERENCES

Kitchen Cabinet Manufacturers Association
www.kcma.org

Light Gage Structural Institute
www.|oseke.com

Laminating Materials Association
(Formerly: ALA - American Laminators Association)
www.Ima.org

Lightning Protection Institute
www.lightning.org

Laminated Safety Glass Association
(See GANA)

Metal Building Manufacturers Association
www.mbma.com

Maple Flooring Manufacturers Association
www. maplefloor.org

Metal Framing Manufacturers Association

Material Handling Industry of America
www.mhia.org

Marble Institute of America
www.marble-institute.com

Metal Lath/Steel Framing Association
(See SSMA)

Manufacturers Standardization Society of The Valve and
Fittings Industry, Inc.
www.mss-hg.com

National Association of Architectural Metal Manufacturers
WWW.Naamm.org

North American Association of Mirror Manufacturers
(See GANA)

NACE International
(National Association of Corrosion Engineers International)
Www.hace.org

North American Insulation Manufacturers Association
(The)

WWWw.haima.org

DFCM Project #08280480

(703) 264-1690

(972) 625-4560

(201) 664-2700

(800) 488-6864
(847) 577-7200

(216) 241-7333

(847) 480-9138

(312) 644-6610

(800) 345-1815
(704) 676-1190

(614) 228-6194

(703) 281-6613

(312) 332-0405

(281) 228-6200

(703) 684-0084

014200 - 9
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NAMI

NAPM

NBGQA

NCMA

NCPI

NCTA

NEBB

NECA

NeLMA

NEMA

NETA

NFPA

NFRC

NGA

NHLA

NLGA

NOFMA

REFERENCES

National Accreditation and Management Institute, Inc.

National Association of Photographic Manufacturers
(See PIMA)

National Building Granite Quarries Association, Inc.
www.nbgga.com

National Concrete Masonry Association
WWW.Nhcma.org

National Clay Pipe Institute
WWW.Nncpi.org

National Cable Television Association
WWW.Ncta.com

National Environmental Balancing Bureau
www.nebb.org

National Electrical Contractors Association
Www.necanet.org

Northeastern Lumber Manufacturers Association
www.nelma.org

National Electrical Manufacturers Association
WWW.nema.org

InterNational Electrical Testing Association
www. el ectricnet.com/neta

National Fire Protection Association
www.nfpa.org

National Fenestration Rating Council
www.nfrc.org

National Glass Association
www.glass.org

National Hardwood Lumber Association
www. hatl hardwood.org

National Lumber Grades Authority
www.nlga.org

National Oak Flooring Manufacturers Association
www.nofma.org

DFCM Project #08280480

(304) 258-5100

(800) 557-2848

(703) 713-1900

(414) 248-9094

(202) 775-3669

(301) 977-3698

(301) 657-3110

(207) 829-6901

(703) 841-3200

(303) 697-8441

(800) 344-3555

(617) 770-3000

(301) 589-6372

(703) 442-4890

(901) 377-1818

(604) 524-2393

(901) 526-5016

014200 - 10
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NPA

NRCA

NRMCA

NSA

NSF

NTMA

NWWDA

PDCA

PDI

PIMA

RCSC

RFCI

RIS

REFERENCES

National Particleboard Association
(See CPA)

National Roofing Contractors Association
Www. nrca.net

National Ready Mixed Concrete Association
WwWWw.nrmca.org

National Stone Association
www.aggregates.org

NSF International
(National Sanitation Foundation International)
www.nsf.org

National Terrazzo & Mosaic Association (The)
Www. htma.com

National Wood Window and Door Association
(See WDMA)

Precast/Prestressed Concrete Institute
WWW.[Ci.org

Painting and Decorating Contractors of America
www.pdca.com

Plumbing & Drainage Institute
www.pdionline.org

PV C Geomembrane Institute/Technology Program

University of Illinois-Urbana Champaign
/lpgi-tp.ce.uiuc.edu

Photographic & Imaging Manufacturers Association
(Formerly: NAPM - National Association of Photographic

Manufacturers)
www.pima.net

Research Council on Structural Connections
c/o AISC
www.boltcouncil.org

Resilient Floor Covering Institute
Redwood Inspection Service

Division of the California Redwood Association
www.calredwood.org

DFCM Project #08280480

(800) 323-9545
(847) 299-9070

(301) 587-1400
(800) 342-1415
(202) 342-1100
(800) 673-6275
(734) 769-8010

(800) 323-9736
(703) 779-1022

(312) 786-0300
(800) 332-7322
(703) 359-0826

(800) 589-8956
(508) 230-3516

(217) 333-3929

(914) 698-7603

(Contact by mail only)

(888) 225-7339
(415) 382-0662

014200 - 11



Utah National Guard —WJRC
North Hanger Electrical Upgrade

RMA

SAE

SEFA

SGCC

SIGMA

Sl

SMA

SMACNA

SPI

SPIB

SPI/SPFD

SPRI

SSINA

SSMA

REFERENCES

Rubber Manufacturers Association
www.rma.org

SAE Internationa
WWW.Sae.org

Steel Deck Institute
www.sdi.org

Steel Door Institute
www.steeldoor.org

Scientific Equipment and Furniture Association
www.sefalabfurn.com

Safety Glazing Certification Council
WWW.SgCC.org

Sealed Insulating Glass Manufacturers Association
www.sigmaonline.org/sigma

Steel Joist Institute
www.steeljoist.org

Screen Manufacturers Association

Sheet Metal and Air Conditioning Contractors' National
Association
WWW.Smacna.org

The Society of the Plastics Industry, Inc.
www.plasticsindustry.org

Southern Pine Inspection Bureau (The)
www.spib.org

The Society of the Plastics Industry, Inc.
Spray Polyurethane Foam Division
(See SPI)

SPRI
(Single Ply Roofing Institute)
WWWwW.Spri.org

Specialty Steel Industry of North America
WWW.SSina.com

Steal Stud Manufacturers Association

(Formerly: ML/SFA - Metal Lath/Steel Framing Association)

Www.ssma.com

DFCM Project #08280480

(800) 220-7620
(202) 682-4800

(724) 776-4841

(724) 776-4960

(publications)

(847) 462-1930

(440) 899-0010

(843) 689-6878

(315) 938-7444

(312) 644-6610

(843) 626-1995

(561) 533-0991

(703) 803-2980

(202) 974-5200

(850) 434-2611

(781) 444-0242

(800) 982-0355
(202) 342-8630

(312) 456-5590
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SSPC

STI

SWI

SWRI

TCA

TPI

TPI

UFAC

UL

UNI

USG

USITT

USP

WASTEC

WCLIB

WCMA

REFERENCES

SSPC: The Society for Protective Coatings
WWW.SSpC.org

Steel Tank Institute
www.steeltank.com

Steel Window Institute
www.steelwindows.com

Sealant, Waterproofing & Restoration Institute
www.swrionline.org

Tile Council of America, Inc.
www.tileusa.com

Truss Plate Institute

Turfgrass Producers International
www.turfgrasssod.org

Upholstered Furniture Action Council
www.ufac.org

Underwriters Laboratories Inc.
www.ul.com

Uni-Bell PV C Pipe Association
//members.aol.com/unibell

United States Gypsum Company
A Subsidiary of USG Corporation
WWW.Usg.com

United States Institute for Theatre Technology, Inc.

www.culturenet.ca/usitt

U.S. Pharmacopeia
WWW.USp.org

Waste Equipment Technology Association
www.wastec.org

West Coast Lumber Inspection Bureau
www.wclib.org

Window Covering Manufacturers Association

(Formerly: AWCMA - American Window Covering

Manufacturers Association)
www.windowcoverings.org

DFCM Project #08280480

(800) 837-8303
(412) 281-2331

(847) 438-8265

(216) 241-7333

(816) 472-7974

(864) 646-8453

(608) 833-5900

(800) 405-8873
(847) 705-9898

(336) 885-5065
(800) 704-4050
(847) 272-8800
(972) 243-3902

(800) 874-4968
(312) 606-4000

(800) 938-7488
(315) 463-6463

(800) 822-8772
(301) 881-0666

(800) 424-2869
(202) 244-4700

(800) 283-1486
(503) 639-0651

(212) 661-4261
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WDMA Window & Door Manufacturers Association (800) 223-2301
(Formerly: NWWDA - National Wood Window and Door (847) 299-5200
Association)

www.wdma.com

WIC Woodwork Institute of California (916) 372-9943
Www.wicnet.org

WMMPA Wood Moulding & Millwork Producers Association (800) 550-7889
WWW.wmmpa.com (530) 661-9591

WWPA Western Wood Products Association (503) 224-3930

WWW.Wwpa.org

F.  Abbreviations and Acronyms for Code Agencies: Where abbreviations and acronyms are used
in Specifications or other Contract Documents, they shall mean the recognized name of the
entities in the following list. Names, telephone numbers, and Web site addresses are subject to
change and are believed to be accurate and up-to-date as of the date of the Contract Documents.

BOCA BOCA International, Inc. (708) 799-2300
www.bocai.org

CABO Council of American Building Officials
(SeelCC)

IAPMO International Association of Plumbing and Mechanical Officials (909) 595-8449
(The)
WWW.iapmo.org

ICBO International Conference of Building Officials (800) 284-4406
www.icho.org (562) 699-0541
ICC International Code Council (703) 931-4533

(Formerly: CABO - Council of American Building Officials)
www.intlcode.org

SBCCI  Southern Building Code Congress International, Inc. (205) 591-1853
www.shcci.org

G. Abbreviations and Acronyms for Federal Government Agencies. Where abbreviations and
acronyms are used in Specifications or other Contract Documents, they shall mean the
recognized name of the entities in the following list. Names, telephone numbers, and Web site
addresses are subject to change and are believed to be accurate and up-to-date as of the date of
the Contract Documents.

CE Army Corps of Engineers (601) 634-2355
CRD Standards
CFR Code of Federal Regulations (202) 512-1800

WWW.access.gpo.gov/naralcfr
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CPSC

DOC

DOD

EPA

FAA

FCC

FDA

FED-STD

FS

FTMS

GSA

HUD

LBL

LBNL

MILSPEC

NCHRP

REFERENCES

Consumer Product Safety Commission
WWW.CPSC.gov

Department of Commerce
www.doc.gov

Department of Defense
DOD Specifications and Standards
//astimage.daps.dla.mil/online

Environmental Protection Agency
WWW.epa.gov

Federal Aviation Administration
Department of Transportation
www.faa.gov

Federa Communications Commission
www.fcc.gov

Food and Drug Administration
www.fda.gov

Federa Standard
(See FS)

Federal Specification
(Available from DOD, GSA, and NIBYS)

Federa Test Method Standard
(See FS)

General Services Administration
WWW.gsa.gov

Department of Housing and Urban Development
www.hud.gov

Lawrence Berkeley Laboratory
(See LBNL)

Lawrence Berkeley National Laboratory
www.|bl.gov

Military Specification and Standards
(See DOD)

National Cooperative Highway Research Program

(See TRB)

DFCM Project #08280480

(800) 638-2772
(301) 504-0990
(202) 482-2000

(215) 697-6257

(202) 260-2090

(202) 366-4000

(202) 418-0190

(888) 463-6332

(202) 708-5082
(202) 619-8925
(Federa

Specifications)

(202) 401-0388

(510) 486-5605
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NIST National Institute of Standards and Technology
WWW.nist.gov

OSHA Occupational Safety & Health Administration
(See CFR 29)
www.osha.gov

RUS Rural Utilities Service
(See USDA)

TRB Transportation Research Board

www.nas.edu/trb

USDA Department of Agriculture
www.usda.gov

USPS Postal Service
WWW.USPS.goV

DFCM Project #08280480

(301) 975-2000

(202) 219-5000

(202) 720-9540

(202) 334-2933

(202) 720-8732

(202) 268-2000

H.  Abbreviations and Acronyms for State Government Agencies. Where abbreviations and
acronyms are used in Specifications or other Contract Documents, they shall mean the
recognized name of the entities in the following list. Names, telephone numbers, and Web site
addresses are subject to change and are believed to be accurate and up-to-date as of the date of

the Contract Documents.

CAPUC State of California, Public Utilities Commission
WWW.Cpuc.ca.gov

CBHF State of California, Department of Consumer Affairs
Bureau of Home Furnishings and Thermal Insulation
www.dca.ca.gov/r_r/homefurn.ntm

TFS Texas Forest Service

Forest Products Laboratory
/[txforestservice.tamu.edu

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 014200

REFERENCES

(415) 703-2782

(916) 574-2041

(409) 639-8180
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SECTION 015000 - TEM PORARY FACILITIESAND CONTROLS

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

12 SUMMARY

A.  This Section includes requirements for temporary facilities and controls, including temporary
utilities, support facilities, and security and protection facilities.

B.  Temporary utilities include, but are not limited to, the following:

Sanitary facilities, including toilets, wash facilities, and drinking-water facilities.
Heating and cooling facilities.

Ventilation.

Electric power service.

Lighting.

Teephone service.

ok~ E

C.  Support facilities include, but are not limited to, the following:

Temporary roads.

Dewatering facilities and drains.

Project identification and temporary signs.

Waste disposal facilities.

Field offices.

Construction aids and miscellaneous services and facilities.

ok~ E

D.  Security and protection facilities include, but are not limited to, the following:

Environmental protection.
Stormwater control.

Tree and plant protection.

Pest control.

Site enclosure fence.

Security enclosure and lockup.
Barricades, warning signs, and lights.
Temporary enclosures.

Temporary partitions.

0. Fireprotection.

BOONOOR~WNE

E. Related Sections include the following:

TEMPORARY FACILITIESAND CONTROLS 015000 - 1
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13

14

15

16

1 Division 1 Section "Execution Requirements’ for progress cleaning requirements.
2. Divisions 02 through 49 Sections for temporary heat, ventilation, and humidity
requirements for products in those Sections.

Fugitive Dust Plan

1 Contractor shall prepare, submit and comply with DAQ R307-309 (Attached at the end of
this section)

DEFINITIONS

Permanent Enclosure:  As determined by Architect, permanent or temporary roofing is
complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all
openings are closed with permanent construction or substantial temporary closures.

USE CHARGES

General: Cost or use charges for temporary facilities are not chargeable to Owner or Engineer
and shall be included in the Contract Sum. Allow other entities to use temporary services and
facilities without cost, including, but not limited to, the following:

Owner's construction forces.

Occupants of Project.

Engineer.

Testing agencies.

Personnel of authorities having jurisdiction.

agrwdE

Sewer Service: Pay sewer service use charges for sewer usage, by all parties engaged in
construction, at Project site.

Water Service: Pay water service use charges, whether metered or otherwise, for water used by
all entities engaged in construction activities at Project site.

Electric Power Service: Pay electric power service use charges, whether metered or otherwise,
for electricity used by all entities engaged in construction activities at Project site.
SUBMITTALS

Temporary Utility Reports: Submit reports of tests, inspections, meter readings, and similar
procedures performed on temporary utilities.

Implementation and Termination Schedule: Within 15 days of date established for submittal of
Contractor's Construction Schedule, submit a schedule indicating implementation and
termination of each temporary utility.

QUALITY ASSURANCE

TEMPORARY FACILITIESAND CONTROLS 015000 - 2
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A.

B.

1.7

A.

B.

Standards:  Comply with ANSI A10.6, NECA's "Temporary Electrical Facilities" and
NFPA 241.

1 Trade Jurisdictions. Assigned responsibilities for installation and operation of temporary
utilities are not intended to interfere with trade regulations and union jurisdictions.

2. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for
temporary electric service. Install service to comply with NFPA 70.

Tests and Inspections.  Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

PROJECT CONDITIONS

Temporary Utilities: At earliest feasible time, when acceptable to Owner, change over from use
of temporary service to use of permanent service.

1 Temporary Use of Permanent Facilities: Installer of each permanent service shall assume
responsibility for operation, maintenance, and protection of each permanent service
during its use as a construction facility before Owner's acceptance, regardless of
previoudy assigned responsibilities.

Conditions of Use: The following conditions apply to use of temporary services and facilities
by all parties engaged in the Work:

1 Keep temporary services and facilities clean and neat.
2. Relocate temporary services and facilities as required by progress of the Work.

PART 2 - PRODUCTS

21

A.

MATERIALS

General: Provide new materials. Undamaged, previoudy used materials in serviceable
condition may be used if approved by Engineer. Provide materials suitable for use intended.

Pavement: Comply with Division 2 Section "Hot-Mix Asphalt Paving."
Lumber and Plywood: Comply with requirements in Division 6 Section "Rough Carpentry ".

Roofing: Standard-weight, mineral-surfaced, asphalt shingles or asphalt-impregnated and -
coated, mineral-surfaced, roll-roofing sheet.

Gypsum Board: Minimum 1/2 inch thick by 48 inches wide by maximum available lengths;
regular-type panels with tapered edges. Comply with ASTM C 36.

Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool;
with maximum flame-spread and smoke-devel oped indices of 25 and 50, respectively.

Paint: Comply with requirementsin Division 9 Section "Painting."

TEMPORARY FACILITIESAND CONTROLS 015000 - 3
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H.

Tarpaulins: Fireresistive labeled with flame-spread rating of 15 or less.

Weater: Potable.

EQUIPMENT
General: Provide equipment suitable for use intended.

Field Offices: Prefabricated, Mobile units or Job-built construction with lockable entrances,
operable windows, and serviceable finishes, heated and air conditioned; on foundations
adequate for normal loading. Provide the following for job-built construction:

1 Exposed Lumber and Plywood: Paint with exterior-grade, acrylic-latex emulsion over
exterior primer.

2. Interior Walls: Paint with two coats of interior latex-flat wall paint.

3. Roofs: Asphalt shingles or roll roofing.

Fire Extinguishers: Hand carried, portable, UL rated. Provide class and extinguishing agent as
indicated or a combination of extinguishers of NFPA-recommended classes for exposures.

1 Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size
required by location and class of fire exposure.

Self-Contained Toilet Units:  Single-occupant units of chemical, aerated recirculation, or
combustion type; vented; fully enclosed with a glass-fiber-reinforced polyester shell or similar
nonabsorbent material.

Drinking-Water Fixtures: Containerized, tap-dispenser, bottled-water drinking-water units,
including paper cup supply.

Heating Equipment: Unless Owner authorizes use of permanent heating system, provide
vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic
control.

1 Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating
unitsis prohibited.

2. Heating Units: Listed and labeled, by a testing agency acceptable to authorities having
jurisdiction, and marked for intended use for type of fuel being consumed.

Electrical Outlets: Properly configured, NEMA-polarized outlets to prevent insertion of 110- to
120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset
button, and pilot light.

Power Distribution System Circuits:.  Where permitted and overhead and exposed for
surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits may be
nonmetallic sheathed cable.

PART 3 - EXECUTION
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31 INSTALLATION, GENERAL

A.  Locate facilities where they will serve Project adequately and result in minimum interference
with performance of the Work. Relocate and modify facilities as required.

B. Provide each facility ready for use when needed to avoid delay. Maintain and modify as
required. Do not remove until facilities are no longer needed or are replaced by authorized use
of completed permanent facilities.

3.2 TEMPORARY UTILITY INSTALLATION

A. General: Engage appropriate local utility company to install temporary service or connect to
existing service. Where utility company provides only part of the service, provide the
remainder with matching, compatible materials and equipment. Comply with utility company
recommendations.

1 Arrange with utility company, Owner, and existing users for time when service can be
interrupted, if necessary, to make connections for temporary services.

2. Provide adequate capacity at each stage of construction. Before temporary utility is
available, provide trucked-in services.

3. Obtain easements to bring temporary utilities to Project site where Owner's easements
cannot be used for that purpose.

B. Sewers and Drainage: If sewers are available, provide temporary connections to remove
effluent that can be discharged lawfully. If sewers are not available or cannot be used, provide
drainage ditches, dry wells, stabilization ponds, and similar facilities. If neither sewers nor
drainage facilities can be lawfully used for discharge of effluent, provide containers to remove
and dispose of effluent off-site in alawful manner.

1. Filter out excessive soil, construction debris, chemicas, oils, and similar contaminants
that might clog sewers or pollute waterways before discharge.

2. Connect temporary sewers to municipal system as directed by sewer department officials.

3. Maintain temporary sewers and drainage facilities in a clean, sanitary condition. After
heavy use, restore normal conditions promptly.

4, Provide temporary filter beds, settlement tanks, separators, and similar devices to purify
effluent to levels acceptable to authorities having jurisdiction.

C. Water Service: Install water service and distribution piping in sizes and pressures adequate for
construction — including fire-protection. Coordinate requirements with local fire department.

1 Provide rubber hoses as necessary to serve Project site.

2. As soon as water is required at each level, extend service to form a temporary water- and
fire-protection standpipe. Provide distribution piping. Space outlets so water can be
reached with a 100-foot (30-m) hose. Provide one hose at each outlet.

3. Where installations below an outlet might be damaged by spillage or leakage, provide a
drip pan of suitable size to minimize water damage. Drain accumulated water promptly
from pans.

4, Provide pumps to supply a minimum of 30-psi static pressure at highest point. Equip
pumps with surge and storage tanks and automatic controls to supply water uniformly at
reasonabl e pressures.

TEMPORARY FACILITIESAND CONTROLS 015000 - 5
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D.

Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking-water fixtures.
Comply with regulations and health codes for type, number, location, operation, and
mai ntenance of fixtures and facilities.

1 Disposable Supplies: Provide toilet tissue, paper towels, paper cups, and similar
disposable materials for each facility. Maintain adequate supply. Provide covered waste
containers for disposal of used material.

2. Toilets: Install self-contained toilet units. Shield toilets to ensure privacy.

3. Wash Facilities: Install wash facilities supplied with potable water at convenient
locations for personnel who handle materials that require wash up. Dispose of drainage
properly. Supply cleaning compounds appropriate for each type of material handled.

a Provide safety showers, eyewash fountains, and similar facilities for convenience,
safety, and sanitation of personnel.
4, Drinking-Water Facilities: Provide bottled-water, drinking-water units.

a Where power is accessible, provide electric water coolers to maintain dispensed
water temperature at 45 to 55 deg F.

5. Locate toilets and drinking-water fixtures so personnel need not walk more than two
stories vertically or 200 feet (60 m) horizontally to facilities.

Heating and Cooling: Provide temporary heating and cooling required by construction activities
for curing or drying of completed installations or for protecting installed construction from
adverse effects of low temperatures or high humidity. Select equipment from that specified that
will not have a harmful effect on completed installations or elements being installed.

1 Maintain a minimum temperature of 50 deg F in permanently enclosed portions of
building for normal construction activities, and 65 deg F for finishing activities and areas
where finished Work has been installed.

Ventilation and Humidity Control: Provide temporary ventilation required by construction
activities for curing or drying of completed installations or for protecting installed construction
from adverse effects of high humidity. Select equipment from that specified that will not have a
harmful effect on completed installations or elements being installed. Coordinate ventilation
requirements to produce ambient condition required and minimize energy consumption.

Electric Power Service: Provide weatherproof, grounded electric power service and distribution
system of sufficient size, capacity, and power characteristics during construction period.
Include meters, transformers, overload-protected disconnecting means, automatic ground-fault
interrupters, and main distribution switchgear.

1 Install electric power service underground.
2. Connect temporary service as directed by electric company officials.

Electric Distribution: Provide receptacle outlets adequate for connection of power tools and
equipment.

1 Provide waterproof connectors to connect separate lengths of electrical power cords if
single lengths will not reach areas where construction activities are in progress. Do not
exceed safe length-voltage ratio.

TEMPORARY FACILITIESAND CONTROLS 015000 - 6
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2.
3.

4.

Provide warning signs at power outlets other than 110 to 120 V.

Provide metal conduit, tubing, or metallic cable for wiring exposed to possible damage.
Provide rigid steel conduits for wiring exposed on grades, floors, decks, or other traffic
arees.

Provide metal conduit enclosures or boxes for wiring devices.

l. Lighting: Provide temporary lighting with local switching that provides adequate illumination
for construction operations and traffic conditions.

1.

2.

5.

6.

Install and operate temporary lighting that fulfills security and protection requirements
without operating entire system.

Provide one 100-W incandescent lamp per 500 sg. ft., uniformly distributed, for general
lighting, or equivalent illumination.

Provide one 100-W incandescent lamp every 50 feet in traffic areas.

Provide one 100-W incandescent lamp per story in stairways and ladder runs, located to
illuminate each landing and flight.

Install exterior-yard site lighting that will provide adequate illumination for construction
operations, traffic conditions, and signage visibility when the Work is being performed.
Install lighting for Project identification sign.

J Telephone Service: Provide temporary telephone service throughout construction period for
common-use facilities used by all personnel engaged in construction activities. Install separate
telephone line for each field office and first-aid station.

1

Provide additional telephone lines for the following:

a In field office with more than two occupants, install a telephone for each additional
occupant or pair of occupants.

b. Provide a dedicated telephone line for each facsimile machine and computer with
modem in each field office.

At each telephone, post alist of important telephone numbers.

Police and fire departments.

Ambulance service.

Contractor's home office.

Architect's office.

Engineers offices.

Owner's office.

Principal subcontractors field and home offices.

@rmpop o

Provide an answering machine, voicemail service, or messaging Service on
superintendent's telephone.

Provide a portable cellular telephone for superintendent's use in making and receiving
telephone calls when away from field office.

3.3 SUPPORT FACILITIESINSTALLATION

A.  General: Comply with the following:
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1 Locate field offices, storage sheds, sanitary facilities, and other temporary construction
and support facilities for easy access.

2. Provide incombustible construction for offices, shops, and sheds located within
construction area or within 30 feet of building lines. Comply with NFPA 241.

3. Maintain support facilities until near Substantial Completion. Remove before Substantial
Completion. Personnel remaining after Substantial Completion will be permitted to use
permanent facilities, under conditions acceptable to Owner.

B. Temporary Roads: Construct and maintain temporary roads adequate to support loads and to
withstand exposure to traffic during construction period. Locate temporary roads in same
location as permanent roads and paved areas. Extend temporary roads, within construction
limits indicated, as necessary for construction operations.

1 Coordinate elevations of temporary roads areas with permanent roads and paved areas.
2. Recondition base after temporary use, including removing contaminated material,
regrading, proofrolling, compacting, and testing.

C. Dewatering Facilities and Drains: Comply with requirements in applicable Division 2 Sections
for temporary drainage and dewatering facilities and operations not directly associated with
construction activities included in individual Sections. Where feasible, use same facilities.
Maintain Project site, excavations, and construction free of water.

1 Dispose of rainwater in a lawful manner that will not result in flooding Project or
adjoining property nor endanger permanent Work or temporary facilities.

2. Before connection and operation of permanent drainage piping system, provide
temporary drainage where roofing or similar waterproof deck construction is completed.

3. Remove snow and ice as required to minimize accumulations.

D.  Project Identification and Temporary Signs. Prepare 4' x 8' Project identification sign. Install
other signs where required to inform public and persons seeking entrance to Project. Do not
permit installation of unauthorized signs.

1 Engage an experienced sign painter to apply graphics for Project identification sign.
Submit graphic to Owner and Engineer for approval prior to production.

2. Prepare temporary signs to provide directional information to construction personnel and
visitors.

3. Construct signs of exterior-type Grade B-B high-density concrete form overlay plywood
in sizes and thicknesses indicated. Support on posts or framing of preservative-treated
wood or steel.

4, Paint sign panel and applied graphics with exterior-grade akyd gloss enamel over
exterior primer.

E. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle
waste from construction operations. Containerize and clearly label hazardous, dangerous, or
unsanitary waste materials separately from other waste. Comply with Divison1 Section
"Execution Requirements” for progress cleaning requirements.

1 If required by authorities having jurisdiction, provide separate containers, clearly labeled,
for each type of waste material to be deposited.

2. Develop a waste management plan for Work performed on Project. Indicate types of
waste materials Project will produce and estimate quantities of each type. Provide

TEMPORARY FACILITIESAND CONTROLS 015000 - 8



Utah National Guard — WJRC DFCM Project #08280480
North Hanger Electrical Upgrade

34

detailed information for on-site waste storage and separation of recyclable materials.
Provide information on destination of each type of waste material and means to be used
to dispose of all waste materials.

Common-Use Field Office: Provide an insulated, weathertight, air-conditioned field office for
use as a common facility by all personnel engaged in construction activities; of sufficient size to
accommodate required office personnel and meetings of 10 persons at Project site. Keep office
clean and orderly.

1 Furnish and equip offices as follows:

a Desk and four chairs, four-drawer file cabinet, a plan table, a plan rack, and
bookcase.

b. Provide aroom of not less than 240 sq. ft. for Project meetings. Furnish room with
conference table, 12 folding chairs, and 4-foot- square tack board.

2. Paint exposed lumber and plywood with exterior-grade acrylic-latex emulsion over
exterior primer. Paint interior walls with two coats of interior latex-flat wall paint.

3. Provide resilient floor covering and painted gypsum wallboard walls and acoustical
ceiling. Provide operable windows with adjustable blinds and insect screens.

4, Provide an electric heater with thermostat capable of maintaining a uniform indoor
temperature of 68 deg F. Provide an air-conditioning unit capable of maintaining an
indoor temperature of 72 deg F.

5. Provide fluorescent light fixtures capable of maintaining average illumination of 20 fc at
desk height. Provide 110- to 120-V duplex outlets spaced at not more than 12-foot
intervals, 1 per wall in each room.

Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate
materials and equipment involved, including temporary utility services. Sheds may be open
shelters or fully enclosed spaces within building or elsewhere on-site.

1 Construct framing, sheathing, and siding using fire-retardant-treated lumber and
plywood.

2. Paint exposed lumber and plywood with exterior-grade acrylic-latex emulsion over
exterior primer.

Lifts and Hoists: Provide facilities for hoisting materials and personnel. Truck cranes and
similar devices used for hoisting materials are considered "tools and equipment” and not
temporary facilities.

Temporary Elevator Usage: Not allowed for construction purposes.

Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders
are not adequate. Cover finished, permanent stairs with protective covering of plywood or
similar material so finishes will be undamaged at time of acceptance.

SECURITY AND PROTECTION FACILITIESINSTALLATION

Environmental Protection: Provide protection, operate temporary facilities, and conduct
construction in ways and by methods that comply with environmental regulations and that
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minimize possible air, waterway, and subsoil contamination or pollution or other undesirable
effects. Avoid using tools and equipment that produce harmful noise. Restrict use of
noisemaking tools and equipment to hours that will minimize complaints from persons or firms
near Project site.

B. Stormwater Control: Provide earthen embankments and similar barriers in and around
excavations and subgrade construction, sufficient to prevent flooding by runoff of stormwater
from heavy rains.

C. Treeand Plant Protection: Install temporary fencing located as indicated or outside the drip line
of treesto protect vegetation from construction damage. Protect tree root systems from damage,
flooding, and erosion.

D. Pest Control: Before deep foundation work has been completed, retain a local exterminator or
pest-control company to recommend practices to minimize attraction and harboring of rodents,
roaches, and other pests. Engage this pest-control service to perform extermination and control
procedures at regular intervals so Project will be free of pests and their residues at Substantial
Completion. Obtain extended warranty for Owner. Perform control operations lawfully, using
environmentally safe materials.

E. Barricades, Warning Signs, and Lights: Comply with standards and code requirements for
erecting structurally adequate barricades. Paint with appropriate colors, graphics, and warning
signs to inform personnel and public of possible hazard. Where appropriate and needed,
provide lighting, including flashing red or amber lights.

1. For safety barriers, sdewalk bridges, and similar uses, provide minimum 5/8-inch- thick
exterior plywood.

F.  Temporary Enclosures. Provide temporary enclosures for protection of construction, in
progress and completed, from exposure, foul weather, other construction operations, and similar
activities. Provide temporary weathertight enclosure for building exterior.

1 Where heating or cooling is needed and permanent enclosure is not complete, provide

insulated temporary enclosures. Coordinate enclosure with ventilating and material

drying or curing requirements to avoid dangerous conditions and effects.

Vertical Openings. Close openings of 25 sg. ft. or less with plywood or similar materials.

Horizontal Openings. Close openings in floor or roof decks and horizontal surfaces with

|oad-bearing, wood-framed construction.

4, Install tarpaulins securely using fire-retardant-treated wood framing and other materials.

5. Where temporary wood or plywood enclosure exceeds 100 sg. ft. in area, use fire-
retardant-treated material for framing and main sheathing.

wn

G. Temporary Fire Protection: Until fire-protection needs are supplied by permanent facilities,
install and maintain temporary fire-protection facilities of types needed to protect against
reasonably predictable and controllable fire losses. Comply with NFPA 241.

1. Provide fire extinguishers, installed on walls on mounting brackets, visible and accessible
from space being served, with sign mounted above.

a Field Offices: Class A stored-pressure water-type extinguishers.
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b. Other Locations. ClassABC dry-chemical extinguishers or a combination of
extinguishers of NFPA-recommended classes for exposures.

C. Locate fire extinguishers where convenient and effective for their intended
purpose; provide not less than one extinguisher on each floor at or near each usable
stairwell.

Store combustible materials in containers in fire-safe locations.

Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-

protection facilities, stairways, and other access routes for firefighting. Prohibit smoking

in hazardous fire-exposure areas.

4, Supervise welding operations, combustion-type temporary heating units, and similar
sources of fireignition.

5. Permanent Fire Protection: At earliest feasible date in each area of Project, complete
installation of permanent fire-protection facility, including connected services, and place
into operation and use. Instruct key personnel on use of facilities.

6. Develop and supervise an overal fire-prevention and first-aid fire-protection program for
personnel at Project site. Review needs with local fire department and establish
procedures to be followed. Instruct personnel in methods and procedures. Post warnings
and information.

7. Provide hoses for fire protection of sufficient length to reach construction areas. Hang
hoses with a warning sign stating that hoses are for fire-protection purposes only and are
not to be removed. Match hose size with outlet size and equip with suitable nozzles.

8. Provide temporary standpipes and hoses for fire protection. Hang hoses with a warning

sign stating that hoses are for fire-protection purposes only and are not to be removed.

Match hose size with outlet size and equip with suitable nozzles.

wn

35 OPERATION, TERMINATION, AND REMOVAL

A.  Supervison: Enforce strict discipline in use of temporary facilities. To minimize waste and
abuse, limit availability of temporary facilities to essential and intended uses.

B. Maintenance: Maintain facilities in good operating condition until removal. Protect from
damage caused by freezing temperatures and similar elements.

1 Maintain operation of temporary enclosures, heating, cooling, humidity control,
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated
results and to avoid possibility of damage.

2. Prevent water-filled piping from freezing. Maintain markers for underground lines.
Protect from damage during excavation operations.

C. Temporary Facility Changeover: Except for using permanent fire protection as soon as
available, do not change over from using temporary security and protection facilities to
permanent facilities until Substantial Completion.

D. Termination and Removal: Remove each temporary facility when need for its service has
ended, when it has been replaced by authorized use of a permanent facility, or no later than
Substantial Completion. Complete or, if necessary, restore permanent construction that may
have been delayed because of interference with temporary facility. Repair damaged Work,
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.
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1.

2.

Materials and facilities that constitute temporary facilities are the property of Contractor.
Owner reserves right to take possession of Project identification signs.

Remove temporary paving not intended for or acceptable for integration into permanent
paving. Where area is intended for landscape development, remove soil and aggregate
fill that do not comply with requirements for fill or subsoil. Remove materials
contaminated with road oil, asphalt and other petrochemical compounds, and other
substances that might impair growth of plant materials or lawns. Repair or replace street
paving, curbs, and sidewalks at temporary entrances, as required by authorities having
jurisdiction.

At Substantial Completion, clean and renovate permanent facilities used during
construction period. Comply with final cleaning requirements in Division1 Section
"Closeout Procedures.”

END OF SECTION 015000
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1- GENERAL

11

12

13

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following administrative and procedural requirements. selection of
products for use in Project; product delivery, storage, and handling; manufacturers standard
warranties on products; special warranties; product substitutions; and comparable products.

Related Sections include the following:

1 Division 1 Section "References’ for applicable industry standards for products specified.

2. Division 1 Section "Closeout Procedures’ for submitting warranties for contract closeout.

3 Divisions 2 through 49 Sections for specific requirements for warranties on products and
installations specified to be warranted.

DEFINITIONS

Products: Items purchased for incorporating into the Work, whether purchased for Project or
taken from previously purchased stock. The term "product” includes the terms "material,"
"equipment,” "system,” and terms of similar intent.

1 Named Products: Items identified by manufacturer's product name, including make or
model number or other designation, shown or listed in manufacturer's published product
literature, that is current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another project or
facility, except that products consisting of recycled-content materials are allowed, unless
explicitly stated otherwise. Products salvaged or recycled from other projects are not
considered new products.

3. Comparable Product: Product that is demonstrated and approved through submittal
process, or where indicated as a product substitution, to have the indicated qualities
rdated to type, function, dimension, in-service performance, physical properties,
appearance, and other characteristics that equal or exceed those of specified product.

Substitutions:  Changes in products, materials, equipment, and methods of construction from
those required by the Contract Documents and proposed by Contractor.

Basis-of-Design Product Specification: Where a specific manufacturer's product is named and
accompanied by the words "basis of design,” including make or model number or other
designation, to establish the significant qualities related to type, function, dimension, in-service
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performance, physical properties, appearance, and other characteristics for purposes of
evaluating comparable products of other named manufacturers.

Manufacturer's Warranty: Preprinted written warranty published by individual manufacturer for
aparticular product and specifically endorsed by manufacturer to Owner.

Special Warranty: Written warranty required by or incorporated into the Contract Documents,
either to extend time limit provided by manufacturer's warranty or to provide more rights for
Owner.

SUBMITTALS

Substitution Requests:  Submit three copies of each request for consideration. Identify product
or fabrication or installation method to be replaced. Include Specification Section number and
title and Drawing numbers and titles.

1 Substitution Request Form: Use form provided by Owner.
2. Documentation: Show compliance with requirements for substitutions and the following,
as applicable:

a Statement indicating why specified material or product cannot be provided.

b. Coordination information, including a list of changes or modifications needed to
other parts of the Work and to construction performed by Owner and separate
contractors, that will be necessary to accommodate proposed substitution.

C. Detailed comparison of significant qualities of proposed substitution with those of
the Work specified. Significant qualities may include attributes such as
performance, weight, size, durability, visual effect, and specific features and
requirements indicated.

d. Product Data, including drawings and descriptions of products and fabrication and
installation procedures.

e Samples, where applicable or requested.

f. List of similar installations for completed projects with project names and
addresses and names and addresses of architects and owners.

0. Material test reports from a qualified testing agency indicating and interpreting test
results for compliance with requirements indicated.

h. Research/evaluation reports evidencing compliance with building code in effect for
Project, from a model code organization acceptable to authorities having
jurisdiction.

i Detailed comparison of Contractor's Construction Schedule using proposed
substitution with products specified for the Work, including effect on the overall
Contract Time. |If specified product or method of construction cannot be provided
within the Contract Time, include letter from manufacturer, on manufacturer's
letterhead, stating lack of availability or delaysin delivery.

J- Cost information, including a proposal of change, if any, in the Contract Sum.

k. Contractor's certification that proposed substitution complies with requirements in
the Contract Documents and is appropriate for applications indicated.

l. Contractor's waiver of rights to additional payment or time that may subsequently
become necessary because of failure of proposed substitution to produce indicated
results.
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3. Engineer's Action: If necessary, Engineer will request additional information or
documentation for evaluation within one week of receipt of a request for substitution.
Engineer will notify Contractor of acceptance or rejection of proposed substitution within
15 days of receipt of request, or 7 days of receipt of additional information or
documentation, whichever islater.

a Form of Acceptance: Change Order.
b. Use product specified if Engineer cannot make a decision on use of a proposed
substitution within time allocated.

Basis-of-Design Product Specification Submittal: Comply with requirements in Division 1
Section "Submittal Procedures.” Show compliance with requirements.

QUALITY ASSURANCE

Compatibility of Options: If Contractor is given option of selecting between two or more
products for use on Project, product selected shall be compatible with products previously
selected, even if previoudy selected products were also options.

1 Each contractor is responsible for providing products and construction methods
compatible with products and construction methods of other contractors.

2. If a dispute arises between contractors over concurrently selectable but incompatible
products, Engineer will determine which products shall be used.

PRODUCT DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft. Comply with manufacturer's written instructions.

1 Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items that
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original
sealed container or other packaging system, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing.

4, Inspect products on delivery to ensure compliance with the Contract Documents and to
ensure that products are undamaged and properly protected.

5. Store products to allow for inspection and measurement of quantity or counting of units.

6. Store materias in amanner that will not endanger Project structure.

7 Store products that are subject to damage by the elements, under cover in a weathertight
enclosure above ground, with ventilation adequate to prevent condensation.

8. Comply with product manufacturer's written instructions for temperature, humidity,
ventilation, and weather-protection requirements for storage.

9. Protect stored products from damage.

Storage: Provide a secure location and enclosure at Project site for storage of materials and
equipment by Owner's construction forces. Coordinate location with Owner.
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A.

PART 2 -

21

A.

PRODUCT WARRANTIES

Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.

Special Warranties:  Prepare a written document that contains appropriate terms and
identification, ready for execution. Submit a draft for approval before final execution.

1 Manufacturer's Standard Form: Modified to include Project-specific information and
properly executed.

2. Specified Form: Forms are included with the Specifications. Prepare a written document
using appropriate form properly executed.

3. Refer to Divisions 2 through 32 Sections for specific content requirements and particul ar
requirements for submitting special warranties.

Submittal Time: Comply with requirementsin Division 1 Section "Closeout Procedures.”

PRODUCTS

PRODUCT OPTIONS

General Product Requirements. Provide products that comply with the Contract Documents,
that are undamaged, and unless otherwise indicated, that are new at time of installation.

1. Provide products complete with accessories, trim, finish, fasteners, and other items
needed for a complete installation and indicated use and effect.

2. Standard Products: |If available, and unless custom products or nonstandard options are
specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

3. Owner reserves the right to limit selection to products with warranties not in conflict with
requirements of the Contract Documents.

4, Where products are accompanied by the term "as selected,” Engineer will make selection.

5. Where products are accompanied by the term "match sample,” sample to be matched is
Engineer's.

6. Descriptive, performance, and reference standard requirements in the Specifications
establish "salient characteristics' of products.

7. Or Equa: Where products are specified by name and accompanied by the term "or
equal" or "or approved equa” or "or approved,” comply with provisions in "Comparable
Products’ Article to obtain approval for use of an unnamed product.

Product Selection Procedures: Procedures for product selection include the following:

1 Available Products. Where Specification paragraphs or subparagraphs titled "Available
Products' introduce a list of names of both products and manufacturers, provide one of
the products listed or another product that complies with requirements. Comply with
provisions in "Comparable Products’ Article to obtain approva for use of an unnamed
product.
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Avallable Manufacturers; Where Specification paragraphs or subparagraphs titled
"Available Manufacturers' introduce a list of manufacturers names, provide a product by
one of the manufacturers listed or another manufacturer that complies with requirements.
Comply with provisions in "Comparable Products" Article to obtain approval for use of
an unnamed product.

Visual Matching Specification: Where Specifications require matching an established
Sample, select a product (and manufacturer) that complies with requirements and
matches Engineer's sample. Engineer's decision will be final on whether a proposed
product matches satisfactorily.

a If no product available within specified category matches satisfactorily and
complies with other specified requirements, comply with provisions of the
Contract Documents on "substitutions” for selection of a matching product.

Visual Selection Specification: Where Specifications include the phrase "as selected
from manufacturer's colors, patterns, textures' or a similar phrase, select a product (and
manufacturer) that complies with other specified requirements.

a Standard Range: Where Specifications include the phrase "standard range of
colors, patterns, textures' or similar phrase, Engineer will select color, pattern, or
texture from manufacturer's product line that does not include premium items.

b. Full Range: Where Specifications include the phrase "full range of colors,
patterns, textures' or similar phrase, Engineer will select color, pattern, or texture
from manufacturer's product line that includes both standard and premium items.

22 PRODUCT SUBSTITUTIONS

A. Timing: Engineer will consider requests for substitution if received within 60 days after the
Notice to Proceed. Requests received after that time may be considered or rejected at discretion
of Engineer.

B. Conditions: Engineer will consider Contractor's request for substitution when the following
conditions are satisfied. If the following conditions are not satisfied, Engineer will return
reguests without action, except to record noncompliance with these requirements:

1

© N

Requested substitution offers Owner a substantial advantage in cost, time, energy
conservation, or other considerations, after deducting additional responsibilities Owner
must assume. Owner's additional responsibilities may include compensation to Engineer
for redesign and evaluation services, increased cost of other construction by Owner, and
similar considerations.

Requested substitution does not require extensive revisions to the Contract Documents.
Requested substitution is consistent with the Contract Documents and will produce
indicated results.

Substitution request is fully documented and properly submitted.

Reguested substitution will not adversely affect Contractor's Construction Schedule.
Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work.

Requested substitution has been coordinated with other portions of the Work.

Requested substitution provides specified warranty.
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10. If requested substitution involves more than one contractor, requested substitution has
been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.

23 COMPARABLE PRODUCTS

A.  Where products or manufacturers are specified by name, submit the following, in addition to
other required submittals, to obtain approval of an unnamed product:

1 Evidence that the proposed product does not require extensive revisions to the Contract
Documents, that it is consistent with the Contract Documents and will produce the
indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the
Specifications. Significant qualities include attributes such as performance, weight, size,
durability, visua effect, and specific features and requirements indicated.

3. Evidence that proposed product provides specified warranty.

4, List of similar installations for completed projects with project names and addresses and
names and addresses of architects and owners, if requested.

5. Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000
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SECTION 017300 - EXECUTION REQUIREMENTS

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

12 SUMMARY

A.  This Section includes general procedural requirements governing execution of the Work
including, but not limited to, the following:

Construction layout.

Field engineering and surveying.

General installation of products.
Coordination of Owner-installed products.
Progress cleaning.

Starting and adjusting.

Protection of installed construction.
Correction of the Work.

PN WNE

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

31 EXAMINATION

A. Existing Conditions. The existence and location of site improvements, utilities, and other
construction indicated as existing are not guaranteed. Before beginning work, investigate and
verify the existence and location of mechanical and electrica systems and other construction
affecting the Work.

1 Before construction, verify the location and points of connection of utility services.

B. Existing Utilitiess The existence and location of underground and other utilities and
construction indicated as existing are not guaranteed. Before beginning sitework, investigate
and verify the existence and location of underground utilities and other construction affecting
the Work.

1 Before construction, verify the location and invert elevation at points of connection of

sanitary sewer, storm sewer, and water-service piping; and underground electrical
Services.
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3.2

3.3

2. Furnish location data for work related to Project that must be performed by public
utilities serving Project site.

Acceptance of Conditions: Examine substrates, areas, and conditions, with Installer or
Applicator present where indicated, for compliance with requirements for installation tolerances
and other conditions affecting performance. Record observations.

1 Verify compatibility with and suitability of substrates, including compatibility with
existing finishes or primers.

2. Examine roughing-in for mechanical and electrical systems to verify actual locations of
connections before equipment and fixture installation.

3. Examine walls, floors, and roofs for suitable conditions where products and systems are
to be installed.

4, Proceed with installation only after unsatisfactory conditions have been corrected.
Proceeding with the Work indicates acceptance of surfaces and conditions.

PREPARATION

Existing Utility Information: Furnish information to Owner that is necessary to adjust, move, or
relocate existing utility structures, utility poles, lines, services, or other utility appurtenances
located in or affected by construction. Coordinate with authorities having jurisdiction.

Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit to
other construction, verify dimensions of other construction by field measurements before
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

Space Requirements:  Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

Review of Contract Documents and Field Conditions. Immediately on discovery of the need for
clarification of the Contract Documents, submit a request for information to Engineer. Include
a detailed description of problem encountered, together with recommendations for changing the
Contract Documents.

CONSTRUCTION LAYOUT

Verification: Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property survey and existing benchmarks. If discrepancies are
discovered, notify Engineer promptly.

General: Engage aland surveyor to lay out the Work using accepted surveying practices.

1 Establish benchmarks and control points to set lines and levels at each story of
construction and elsewhere as needed to locate each element of Project.

2. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain
required dimensions.

3. Inform installers of lines and levels to which they must comply.
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4, Check the location, level and plumb, of every major element as the Work progresses.

5. Notify Engineer when deviations from required lines and levels exceed allowable
tolerances.

6. Close site surveys with an error of closure equal to or less than the standard established
by authorities having jurisdiction.

Site Improvements: Locate and lay out site improvements, including pavements, grading, fill
and topsoil placement, utility slopes, and invert elevations.

Building Lines and Levels. Locate and lay out control lines and levels for structures, building
foundations, column grids, and floor levels, including those required for mechanical and
electrical work. Transfer survey markings and elevations for use with control lines and levels.
Level foundations and piers from two or more locations.

INSTALLATION

General: Locate the Work and components of the Work accurately, in correct alignment and
elevation, as indicated.

1 Make vertical work plumb and make horizontal work level.

2. Where space is limited, install components to maximize space available for maintenance
and ease of removal for replacement.

3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.

4, Maintain minimum headroom clearance of 8 feet in spaces without a suspended ceiling.

Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.

Install products at the time and under conditions that will ensure the best possible results.
Maintain conditions required for product performance until Substantial Completion.

Conduct construction operations so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy.

Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.

Anchors and Fasteners. Provide anchors and fasteners as required to anchor each component
securely in place, accurately located and aligned with other portions of the Work.

1 Mounting Heights: Where mounting heights are not indicated, mount components at
heights directed by Engineer.
2. Allow for building movement, including thermal expansion and contraction.

Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated,
arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.

Hazardous Materials: Use products, cleaners, and installation materials that are not considered
hazardous.
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A.

PROGRESS CLEANING

General: Clean Project site and work areas daily, including common areas. Coordinate
progress cleaning for joint-use areas where more than one installer has worked. Enforce
requirements strictly. Dispose of materials lawfully.

1 Comply with requirements in NFPA 241 for remova of combustible waste materials and
debris.

2. Do not hold materials more than 7 days during normal weather or 3 days if the
temperature is expected to rise above 80 deg F.

3. Containerize hazardous and unsanitary waste materials separately from other waste.
Mark containers appropriately and dispose of legally, according to regulations.

Site: Maintain Project site free of waste materials and debris.

Work Areas. Clean areas where work is in progress to the level of cleanliness necessary for
proper execution of the Work.

1 Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the
entire work area, as appropriate.

Installed Work: Keep installed work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning materials
specifically recommended. If specific cleaning materials are not recommended, use cleaning
materials that are not hazardous to health or property and that will not damage exposed surfaces.

Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from
damage and deterioration at time of Substantial Completion.

Cutting and Patching: Clean areas and spaces where cutting and patching are performed.
Completely remove paint, mortar, oils, putty, and similar materials.

1 Thoroughly clean piping, conduit, and similar features before applying paint or other
finishing materials. Restore damaged pipe covering to its original condition.

Waste Disposal: Burying or burning waste materials on-site will not be permitted. Washing
waste materials down sewers or into waterways will not be permitted.

During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection from
damage or deterioration at Substantial Completion.

Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period. Adjust and lubricate operable components to ensure
operability without damaging effects.
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K.

3.6

3.7

3.8

Limiting Exposures.  Supervise construction operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise
deleterious exposure during the construction period.

STARTING AND ADJUSTING

Start equipment and operating components to confirm proper operation.  Remove
malfunctioning units, replace with new units, and retest.

Adjust operating components for proper operation without binding. Adjust equipment for
proper operation.

Test each piece of equipment to verify proper operation. Test and adjust controls and safeties.
Replace damaged and malfunctioning controls and equipment.

Manufacturer's Field Service: If a factory-authorized service representative is required to
inspect field-assembled components and equipment installation, comply with qualification
requirementsin Division 1 Section "Quality Requirements.”

PROTECTION OF INSTALLED CONSTRUCTION

Provide final protection and maintain conditions that ensure installed Work is without damage
or deterioration at time of Substantial Completion.

Comply with manufacturer's written instructions for temperature and relative humidity.

CORRECTION OF THE WORK

Repair or remove and replace defective construction. Restore damaged substrates and finishes.
Comply with requirements in Division 1 Section "Cutting and Patching."

1 Repairing includes replacing defective parts, refinishing damaged surfaces, touching up
with matching materials, and properly adjusting operating equipment.

Restore permanent facilities used during construction to their specified condition.

Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired
without visible evidence of repair.

Repair components that do not operate properly. Remove and replace operating components
that cannot be repaired.

Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 017300
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1- GENERAL

11

A.

12

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
This Section includes administrative and procedural requirements for the following:

1 Salvaging nonhazardous construction waste.
2. Recycling nonhazardous construction waste.
3. Disposing of nonhazardous construction waste.

Related Sections include the following:

1 Division 01 Section "Temporary Facilities and Controls' for environmental-protection
measures during construction, and location of waste containers at Project site.

2. Division 04 Section "Unit Masonry" for disposal requirements for masonry waste.

3. Division 31 Section "Site Clearing" for disposition of waste resulting from site clearing
and removal of above- and below-grade improvements.

DEFINITIONS

Construction Waste: Building and site improvement materials and other solid waste resulting
from construction, remodeling, renovation, or repair operations. Construction waste includes

packaging.

Disposal: Remova off-site of demolition and construction waste and subsequent sale,
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having
jurisdiction.

Recyclee Recovery of demolition or construction waste for subsequent processing in
preparation for reuse.

Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in another
facility.

Salvage and Reuse:  Recovery of demolition or construction waste and subseguent
incorporation into the Work.
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14 PERFORMANCE GOALS

A. General: Develop waste management plan that results in end-of-Project rates for
salvage/recycling of 50 percent by weight of total waste generated by the Work.

B. Salvage/Recycle Goals: Owner's goal is to sadvage and recycle as much nonhazardous
construction waste as possible including the following materials:

C. Savage/Recycle Goals: Owner's goal is to salvage and recycle as much nonhazardous
construction waste as possible.  Owner has established minimum goals for the following
materials:

1. Demolition Waste:

Asphaltic concrete paving.
Concrete.

Concrete reinforcing stedl.
Brick.

Concrete masonry units.
Wood studs.

Wood joists.

Plywood and oriented strand board.
Wood paneling.

Wood trim.

Structural and miscellaneous steel.
Rough hardware.

Roofing.

Insulation.

Doors and frames.

Door hardware.

Windows.

Glazing.

Metal studs.

Gypsum board.
Acoustical tile and panels.
Carpet.

Carpet pad.

Demountable partitions.
Equipment.

Cabinets.

Plumbing fixtures.

Piping.

Supports and hangers.

dd. Vaves

ee.  Sprinklers.

ff.  Mechanical equipment.
gg. Refrigerants.

hh.  Electrical conduit.

ii. Copper wiring.

il- Lighting fixtures.

kk. Lamps.
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CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

mm.

nn.
00.

Ballasts.

Electrical devices.
Switchgear and panelboards.
Transformers.

Construction Waste:

i N N N N

Site-clearing waste.
Masonry and CMU.
Lumber.

Wood sheet materials.
Wooaod trim.

Metals.

Roofing.

Insulation.

Carpet and pad.
Gypsum board.
Piping.

Electrical conduit.

DFCM Project #08280480

Packaging: Regardless of salvage/recycle goal indicated above, salvage or recycle
100 percent of the following uncontaminated packaging materials:

1) Paper.

2) Cardboard.

3) Boxes.

4)  Plastic sheet and film.

5) Polystyrene packaging.

6) Wood crates.
7) Plastic pails.

SUBMITTALS

Waste Management Plan: Submit 3 copies of plan within 30 days of date established for the
Notice to Proceed.

Waste Reduction Progress Reports: Concurrent with each Application for Payment, submit

three copies of report. Include the following information:

Nogak,rwdhpr

Material category.
Generation point of waste.
Total quantity of waste in tons.

Quantity of waste salvaged, both estimated and actua in tons.
Quantity of waste recycled, both estimated and actual in tons.

Total quantity of waste recovered (salvaged plus recycled) in tons.
Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste.

Waste Reduction Calculations: Before request for Substantial Completion, submit three copies
of calculated end-of-Project rates for salvage, recycling, and disposal as a percentage of total
waste generated by the Work.

017419-3
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1.7

D.

Records of Donations: Indicate receipt and acceptance of salvageable waste donated to
individuals and organizations. Indicate whether organization is tax exempt.

Records of Sales: Indicate receipt and acceptance of salvageable waste sold to individuals and
organizations. Indicate whether organization is tax exempt.

Recycling and Processing Facility Records: Indicate receipt and acceptance of recyclable waste
by recycling and processing facilities licensed to accept them. Include manifests, weight
tickets, receipts, and invoices.

Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by landfills
and incinerator facilities licensed to accept them. Include manifests, weight tickets, receipts,
and invoices.

LEED Submittal: LEED letter template for Credit MR 2.1 and 2.2, signed by Contractor,
tabulating total waste material, quantities diverted and means by which it is diverted, and
statement that requirements for the credit have been met.

Quadlification Data: For Waste Management Coordinator.

QUALITY ASSURANCE

Waste Management Coordinator Qualifications: LEED Accredited Professiona by U.S. Green
Building Council. Waste management coordinator may also serve as LEED coordinator.

Regulatory Requirements: Comply with hauling and disposal regulations of authorities having
jurisdiction.

Waste Management Conference:  Conduct conference at Project site to comply with
requirements in Division 01 Section "Project Management and Coordination." Review methods
and procedures related to waste management including, but not limited to, the following:

1 Review and discuss waste management plan including responsibilities of Waste
Management Coordinator.

2. Review requirements for documenting quantities of each type of waste and its
disposition.

3. Review and finalize procedures for materials separation and verify availability of
containers and bins needed to avoid delays.

4, Review procedures for periodic waste collection and transportation to recycling and
disposal facilities.

5. Review waste management requirements for each trade.

WASTE MANAGEMENT PLAN
General: Develop plan consisting of waste identification, waste reduction work plan, and

cost/revenue analysis. Indicate quantities by weight or volume, but use same units of measure
throughout waste management plan.

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 017419- 4
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B.  Waste Identification: Indicate anticipated types and quantities of site-clearing and construction
waste generated by the Work. Include estimated quantities and assumptions for estimates.

C. Waste Reduction Work Plan: List each type of waste and whether it will be salvaged, recycled,
or disposed of in landfill or incinerator. Include points of waste generation, total quantity of
each type of waste, quantity for each means of recovery, and handling and transportation

procedures.

1 Salvaged Materials for Reuse: For materials that will be salvaged and reused in this
Project, describe methods for preparing salvaged materials before incorporation into the
Work.

2. Salvaged Materials for Sale:  For materials that will be sold to individuals and
organizations, include list of their names, addresses, and tel ephone numbers.

3. Salvaged Materials for Donation: For materials that will be donated to individuals and
organizations, include list of their names, addresses, and tel ephone numbers.

4, Recycled Materials: Include list of local receivers and processors and type of recycled
materials each will accept. Include names, addresses, and tel ephone numbers.

5. Disposed Materials: Indicate how and where materials will be disposed of. Include
name, address, and telephone number of each landfill and incinerator facility.

6. Handling and Transportation Procedures: Include method that will be used for separating

recyclable waste including sizes of containers, container labeling, and designated location
on Project site where materials separation will be located.

D. Cost/Revenue Analysis: Indicate total cost of waste disposa as if there was no waste
management plan and net additional cost or net savings resulting from implementing waste
management plan. Include the following:

N

N O~ W

0.

Total quantity of waste.

Estimated cost of disposal (cost per unit). Include hauling and tipping fees and cost of
collection containers for each type of waste.

Total cost of disposal (with no waste management).

Revenue from salvaged materials.

Revenue from recycled materials.

Savings in hauling and tipping fees by donating materials.

Savings in hauling and tipping fees that are avoided.

Handling and transportation costs. Include cost of collection containers for each type of
waste.

Net additional cost or net savings from waste management plan.

E. Forms: Prepare waste management plan on forms included at end of Part 3.

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 017419-5
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

31 PLAN IMPLEMENTATION

A. Genegral: Implement waste management plan as approved by Owner. Provide handling,
containers, storage, signage, transportation, and other items as required to implement waste
management plan during the entire duration of the Contract.

1 Comply with Divison 01 Section "Temporary Facilities and Controls' for operation,
termination, and removal requirements.

B. Waste Management Coordinator: Engage a waste management coordinator to be responsible
for implementing, monitoring, and reporting status of waste management work plan.
Coordinator shall be present at Project site full time for duration of Project.

C. Traning: Train workers, subcontractors, and suppliers on proper waste management
procedures, as appropriate for the Work occurring at Project site.

1 Distribute waste management plan to everyone concerned within three days of submittal
return.

2. Distribute waste management plan to entities when they first begin work on-site. Review
plan procedures and locations established for salvage, recycling, and disposal.

D. Site Access and Temporary Controls. Conduct waste management operations to ensure
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and
used facilities.

1 Designate and label specific areas on Project site necessary for separating materials that
are to be salvaged, recycled, reused, donated, and sold.
2. Comply with Division 01 Section "Temporary Facilities and Controls' for controlling
dust and dirt, environmental protection, and noise control.
3.2 RECY CLING CONSTRUCTION WASTE, GENERAL

A.  General: Recycle paper and beverage containers used by on-site workers.

B. Recycling Incentives. Revenues, savings, rebates, tax credits, and other incentives received for
recycling waste materials shall accrue to Contractor.

C.  Procedures. Separate recyclable waste from other waste materials, trash, and debris. Separate
recyclable waste by type at Project site to the maximum extent practical.

1 Provide appropriately marked containers or bins for controlling recyclable waste until

they are removed from Project site. Include list of acceptable and unacceptable materials
at each container and bin.

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 017419-6



Utah National Guard — WJRC DFCM Project #08280480
North Hanger Electrical Upgrade

a Inspect containers and bins for contamination and remove contaminated materials
if found.

2. Stockpile processed materials on-site without intermixing with other materials. Place,
grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

3. Stockpile materials away from construction area Do not store within drip line of
remaining trees.

4, Store components off the ground and protect from the weather.

5. Remove recyclable waste off Owner's property and transport to recycling receiver or
processor.

3.3 RECY CLING CONSTRUCTION WASTE

A.  Packaging:

1 Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry
location.

2. Polystyrene Packaging: Separate and bag materials.

3. Pallets: As much as possible, require deliveries using pallets to remove pallets from
Project site. For pallets that remain on-site, break down pallets into component wood
pieces and comply with requirements for recycling wood.

4, Crates: Break down crates into component wood pieces and comply with requirements
for recycling wood.

B.  Site-Clearing Wastes: Chip brush, branches, and trees on-site or at landfill facility.

1 Comply with requirements in Division 32 Section "Plants’ for use of chipped organic
waste as organic mulch.

C. Wood Materias:

1 Clean Cut-Offs of Lumber: Grind or chip into small pieces.
2. Clean Sawdust: Bag sawdust that does not contain painted or treated wood.

a Comply with requirements in Division 32 Section "Plants." for use of clean
sawdust as organic mulch.

D. Gypsum Board: Stack large clean pieces on wood pallets and storein a dry location.

1 Clean Gypsum Board: Grind scraps of clean gypsum board using small mobile chipper
or hammer mill. Screen out paper after grinding.

a Comply with requirements in Division 32 Section "Plants." for use of clean ground
gypsum board as inorganic soil amendment.
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34 DISPOSAL OF WASTE
A. General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove
waste materials from Project site and legally dispose of them in a landfill or incinerator
acceptable to authorities having jurisdiction.
1 Except as otherwise specified, do not alow waste materials that are to be disposed of
accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.
B.  Burning: Do not burn waste materials.
C. Burning: Burning of waste materialsis permitted only at designated areas on Owner's property,
provided required permits are obtained. Provide full-time monitoring for burning materials
until fires are extinguished.

D. Disposa: Transport waste materials and dispose of at designated spoil areas on Owner's
property.
E. Disposal: Transport waste materials off Owner's property and legally dispose of them.

END OF SECTION 017419
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

12 SUMMARY

A. This Section includes administrative and procedural requirements for contract closeout,
including, but not limited to, the following:

Nogk,rwdr

Inspection procedures.

Project Record Documents.
Operation and maintenance manuals.
Warranties.

Instruction of Owner's personnel.
Final cleaning.

Extra stock.

B. Related Sectionsinclude the following:

1

Division 1 Section "Payment Procedures’ for requirements for Applications for Payment
for Substantial and Final Completion.

Divison1 Section "Construction Progress Documentation” for submitting Fina
Completion construction photographs and negatives.

Division 1 Section "Execution Requirements' for progress cleaning of Project site.
Divisions 2 through 49 Sections for specific closeout and specia cleaning requirements
for products of those Sections.

13 SUBSTANTIAL COMPLETION

A. Preliminary Procedures. Before requesting inspection for determining date of Substantial
Completion, complete the following. List items below that are incomplete in request.

1

2.
3.

Prepare a list of items to be completed and corrected (punch list), the value of items on
the list, and reasons why the Work is not complete.

Advise Owner of pending insurance changeover requirements.

Submit specific warranties, workmanship bonds, maintenance service agreements, final
certifications, and similar documents.

Obtain and submit releases permitting Owner unrestricted use of the Work and access to
services and utilities. Include occupancy permits, operating certificates, and similar
releases.

Prepare and submit Project Record Documents, operation and maintenance manuals.

CLOSEOUT PROCEDURES 017700- 1



Utah National Guard — WJRC DFCM Project #08280480
North Hanger Electrical Upgrade

14

6. Deliver tools, spare parts, extra materials, and similar items to location designated by
Owner. Label with manufacturer's name and model number where applicable.

7. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's
personnel of changeover in security provisions.

8. Complete startup testing of systems.

9. Submit test/adjust/balance records.

10. Terminate and remove temporary facilities from Project site, aong with mockups,
construction tools, and similar elements.

11.  Advise Owner of changeover in heat and other utilities.

12.  Submit changeover information related to Owner's occupancy, use, operation, and
mai ntenance.

13. Complete final cleaning requirements, including touchup painting.

14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visua
defects.

Inspection: Submit a written request for inspection for Substantial Completion. On receipt of
request, Engineer will either proceed with inspection or notify Contractor of unfulfilled
requirements. Engineer will prepare the Certificate of Substantial Completion after inspection
or will notify Contractor of items, either on Contractor's list or additional items identified by
Engineer, that must be completed or corrected before certificate will be issued.

1 Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final
Completion.

FINAL COMPLETION

Preliminary Procedures: Before requesting final inspection for determining date of Final
Completion, complete the following:

1 Submit a final Application for Payment according to Division1 Section "Payment
Procedures.”

2. Submit certified copy of Engineer's Substantial Completion inspection list of items to be
completed or corrected (punch list), endorsed and dated by Engineer. The certified copy
of the list shall state that each item has been completed or otherwise resolved for

acceptance.

3. Submit evidence of final, continuing insurance coverage complying with insurance
requirements.

4, Submit pest-control final inspection report and warranty.

5. Instruct Owner's personnel in operation, adjustment, and maintenance of products,

equipment, and systems.

Inspection: Submit a written request for final inspection for acceptance. On receipt of request,
Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements.
Engineer will prepare a fina Certificate for Payment after inspection or will notify Contractor
of construction that must be completed or corrected before certificate will be issued.

1 Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.
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A.

16

LIST OF INCOMPLETE ITEMS (PUNCH LIST)

Preparation: Submit three copies of list. Include name and identification of each space and area
affected by construction operations for incomplete items and items needing correction
including, if necessary, areas disturbed by Contractor that are outside the limits of construction.

1 Organize list of spacesin sequential order.
2. Organize items applying to each space by major element, including categories for ceiling,
individual walls, floors, equipment, and building systems.

3. Include the following information at the top of each page:
a Project name.
b. Date.
C. Name of Engineer.
d. Name of Contractor.
e Page number.

PROJECT RECORD DOCUMENTS

General: Do not use Project Record Documents for construction purposes. Protect Project
Record Documents from deterioration and loss. Provide access to Project Record Documents
for Engineer's reference during normal working hours. Engineer shall verify status of
documents prior to approval of Pay Requests.

Record Drawings: Maintain and submit one set of blue- or black-line white prints of Contract
Drawings and Shop Drawings.

1 Mark Record Prints to show the actual installation where installation varies from that
shown originally. Require individual or entity who obtained record data, whether
individua or entity is Installer, subcontractor, or similar entity, to prepare the marked-up
Record Prints.

a Give particular attention to information on concealed elements that cannot be
readily identified and recorded later.

b. Accurately record information in an understandable drawing technique.

C. Record data as soon as possible after obtaining it. Record and check the markup
before enclosing concealed installations.

d. Mark Contract Drawings or Shop Drawings, whichever is most capable of showing
actual physical conditions, completely and accurately. Where Shop Drawings are
marked, show cross-reference on Contract Drawings.

2. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at the same location.

3. Mark important additional information that was either shown schematically or omitted
from original Drawings.

4. Note Construction Change Directive numbers, Change Order numbers, alternate
numbers, and similar identification where applicable.

5. Identify and date each Record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location. Organize into manageable sets; bind each set with
durable paper cover sheets. Include identification on cover sheets.
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1.7

18

Miscellaneous Record Submittals:  Assemble miscellaneous records required by other
Specification Sections for miscellaneous record keeping and submittal in connection with actual
performance of the Work. Bind or file miscellaneous records and identify each, ready for
continued use and reference.

OPERATION AND MAINTENANCE MANUALS

Assemble complete sets of operation and maintenance data indicating the operation and
maintenance of each system, subsystem, and piece of equipment not part of a system. Include
operation and maintenance data required in individual Specification Sections and as follows:

1 Operation Data:

a Emergency instructions and procedures.

b. System, subsystem, and equipment descriptions, including operating standards.

C. Operating procedures, including startup, shutdown, seasonal, and weekend
operations.

d. Description of controls and sequence of operations.

e Piping diagrams.

2. Maintenance Data:

Manufacturer's information, including list of spare parts.

Name, address, and telephone number of Installer or supplier.

Maintenance procedures.

Maintenance and service schedules for preventive and routine maintenance.
Maintenance record forms.

Sources of spare parts and maintenance materials.

Copies of maintenance service agreements.

Copies of warranties and bonds.

S@roppooe

Organize operation and maintenance manuals into suitable sets of manageable size. Bind and
index data in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to
accommodate contents, with pocket inside the covers to receive folded oversized sheets.
Identify each binder on front and spine with the printed title "OPERATION AND
MAINTENANCE MANUAL," Project name, and subject matter of contents. Provide three (3)
complete copies.

WARRANTIES

Submittal Time: Submit written warranties on request of Engineer for designated portions of
the Work where commencement of warranties other than date of Substantial Completion is
indicated.
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B.

C.

D.

E.

Partial Occupancy: Submit properly executed warranties within 15 days of completion of
designated portions of the Work that are completed and occupied or used by Owner during
construction period by separate agreement with Contractor.

Organize warranty documents into an orderly sequence based on the table of contents of the

Project Manual.

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders,
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch
paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark
tab to identify the product or installation. Provide a typed description of the product or
installation, including the name of the product and the name, address, and telephone
number of Installer.

3. Identify each binder on the front and spine with the typed or printed title

"WARRANTIES," Project name, and name of Contractor.

Provide additional copies of each warranty to include in operation and maintenance manuals.

Provide list of al subcontractors with addresses, contact names, and telephone numbers.

PART 2 - PRODUCTS

21

A.

B.

MATERIALS

Cleaning Agents:. Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

Extra Stock: Turn extra stock over to Owner’s representative prior to substantial completion.
Obtain itemized receipt and forward copy of receipt to Engineer.

PART 3 - EXECUTION

31

A.

DEMONSTRATION AND TRAINING

Instruction: Instruct Owner's personnel to adjust, operate, and maintain systems, subsystems,
and equipment not part of a system.

1
2.

3.

4.

Provide instructors experienced in operation and maintenance procedures.

Provide instruction at mutually agreed-on times. For equipment that requires seasonal
operation, provide smilar instruction at the start of each season.

Schedule training with Owner, through Engineer, with at least seven days advance
notice.

Coordinate instructors, including providing notification of dates, times, length of
instruction, and course content.
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B.  Program Structure: Develop an instruction program that includes individual training modules
for each system and equipment not part of a system, as required by individual Specification
Sections. For each training module, develop alearning objective and teaching outline. Include
instruction for the following:

System design and operational philosophy.
Review of documentation.

Operations.

Adjustments.

Troubleshooting.

Maintenance.

Repair.

Nogak,rwdhpk

3.2 FINAL CLEANING

A. Genera: Provide fina cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipollution
regulations.

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each
surface or unit to condition expected in an average commercial building cleaning and
maintenance program. Comply with manufacturer's written instructions.

1 Complete the following cleaning operations before requesting inspection for certification
of Substantial Completion for entire Project or for a portion of Project:

a Clean Project site, yard, and grounds, in areas disturbed by construction activities,
including landscape development areas, of rubbish, waste material, litter, and other
foreign substances.

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other
foreign deposits.

C. Rake grounds that are neither planted nor paved to a smooth, even-textured

surface.

d. Remove tools, construction equipment, machinery, and surplus material from
Project site.

e Remove snow and ice to provide safe access to building.

f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition,

free of stains, films, and similar foreign substances. Avoid disturbing natural
weathering of exterior surfaces. Restore reflective surfaces to their origina
condition.

o. Remove debris and surface dust from limited access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

h. Sweep concrete floors broom clean in unoccupied spaces.

i Vacuum carpet and similar soft surfaces, removing debris and excess nap;
shampoo if visible soil or stains remain.

J- Clean transparent materials, including mirrors and glass in doors and windows.
Remove glazing compounds and other noticeable, vision-obscuring materials.
Replace chipped or broken glass and other damaged transparent materials. Polish
mirrors and glass, taking care not to scratch surfaces.

k. Remove labels that are not permanent.
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l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.
Replace finishes and surfaces that cannot be satisfactorily repaired or restored or
that already show evidence of repair or restoration.

1) Do not paint over "UL" and similar labels, including mechanical and
electrical nameplates.

m.  Wipe surfaces of mechanical and electrical equipment, elevator equipment, and
similar equipment. Remove excess lubrication, paint and mortar droppings, and
other foreign substances.

n. Replace parts subject to unusual operating conditions.

0. Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

p. Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers, and grills.

g. Clean ducts, blowers, and coils if units were operated without filters during
construction.

r. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
Replace burned-out bulbs, and those noticeably dimmed by hours of use, and
defective and noisy starters in fluorescent and mercury vapor fixtures to comply
with requirements for new fixtures.

S. Leave Project clean and ready for occupancy.

C.  Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris or
excess materials on Owner's property. Do not discharge volatile, harmful, or dangerous

materials into drainage systems. Remove waste materials from Project site and dispose of
lawfully.

END OF SECTION 017700

CLOSEOUT PROCEDURES 017700 - 7



Utah National Guard — WJRC DFCM Project #08280480
North Hanger Electrical Upgrade

SECTION 017900 - DEMONSTRATION AND TRAINING

PART 1- GENERAL

11

A.

12

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for instructing Owner's
personnel, including the following:

1 Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equi pment.

Related Sections include the following:

1 Divison 01 Section "Project Management and Coordination” for reguirements for
preinstruction conferences.

2. Divisions 02 through 49 Sections for specific requirements for demonstration and
training for products in those Sections.

SUBMITTALS

Instruction Program: Submit two copies of outline of instructional program for demonstration
and training, including a schedule of proposed dates, times, length of instruction time, and
instructors names for each training module. Include learning objective and outline for each
training module. Submit 14 days prior to Substantial Completion for Review and Approval.

1 At completion of training, submit one complete training manual (s) for Owner's use.
a Include trainers qualifications and sample training material and agenda for each
topic. The trainers shall be qualified for training by the factory for each piece of
equipment to be trained on.

Qudlification Data: For instructor.

Attendance Record: For each training module, submit list of participants and length of
instruction time.

Evaluations: For each participant and for each training module, submit results and
documentation of performance-based test.
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A.

B.

C.

15

A.

B.

C.

QUALITY ASSURANCE

Facilitator Qualifications: A firm or individual experienced in training or educating
maintenance personnel in a training program similar in content and extent to that indicated for
this Project, and whose work has resulted in training or education with a record of successful
learning performance.

Instructor Quadlifications: A factory-authorized service representative, complying with
requirements in Divison 01 Section "Quality Requirements," experienced in operation and
maintenance procedures and training.

Preinstruction Conference: 30 days prior to Substantial Completion, conduct conference at

Project site to comply with requirements in Division 01 Section "Project Management and

Coordination." Review methods and procedures related to demonstration and training

including, but not limited to, the following:

1 Review and finalize instruction schedule and verify availability of educational materials,
instructors personnel, audiovisual equipment, and facilities needed to avoid delays.

2. Review required content of instruction.

3. For instruction that must occur outside, review weather and forecasted weather conditions
and procedures to follow if conditions are unfavorable.

COORDINATION

Coordinate instruction schedule with Owner's operations. Adjust schedule as required to
minimize disrupting Owner's operations.

Coordinate instructors, including providing notification of dates, times, length of instruction
time, and course content.

Coordinate content of training modules with content of approved emergency, operation, and
maintenance manuals. Do not submit instruction program until operation and maintenance data
has been reviewed and approved by Architect.

PART 2 - PRODUCTS

21

A.

B.

INSTRUCTION PROGRAM

Program Structure: Develop an instruction program that includes individual training modules
for each system and equipment not part of a system, as required by individual Specification
Sections, and as follows:

1 Packaged engine generator, including the existing transfer switch.
2. Existing uninterruptible power supplies.
3. Building system interface for monitoring of the generator and existing UPS.

Training Modules: Develop alearning objective and teaching outline for each module. Include
a description of specific skills and knowledge that participant is expected to master. For each
module, include instruction for the following:
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1 Basis of System Design, Operational Requirements, and Criteria: Include the following:

Equipment descriptions.

Performance and design criteriaif Contractor is delegated design responsibility.
Operating standards.

Regulatory requirements.

Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

S@roppooTe

2. Documentation: Review the following itemsin detail:

Emergency manuals.

Operations manuals.

Maintenance manuals.

Project Record Documents.

Identification systems.

Warranties and bonds.

Maintenance service agreements and similar continuing commitments.
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3. Emergencies: Include the following, as applicable:

Instructions on meaning of warnings, trouble indications, and error messages.
Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside of normal operating limits.
Sequences for electric or electronic systems.

Special operating instructions and procedures.
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4, Operations: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Control sequences.

Safety procedures.

Instructions on stopping.

Normal shutdown instructions.

Operating procedures for emergencies.

Operating procedures for system, subsystem, or equipment failure.
Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
m.  Special operating instructions and procedures.
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5. Adjustments: Include the following:

a Alignments.
b. Checking adjustments.
C. Economy and efficiency adjustments.
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6. Troubleshooting: Include the following:

a Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance: Include the following:

I nspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Procedures for routine cleaning

Procedures for preventive maintenance.

Procedures for routine maintenance.

Instruction on use of special tools.
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8. Repairs: Include the following:

a Diagnosis instructions.

b. Repair instructions.

C. Disassembly; component removal, repair, and replacement; and reassembly
instructions.

d. Instructions for identifying parts and components.

e Review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

31

3.2

A.

PREPARATION

Assemble educational materials necessary for instruction, including documentation and training
module. Assemble training modules into a combined training manual .

Set up instructional equipment at instruction location.

INSTRUCTION

Facilitator: Engage a qualified facilitator to prepare instruction program and training modules,
to coordinate instructors, and to coordinate between Contractor and Owner for number of
participants, instruction times, and location.

Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain
systems, subsystems, and equipment not part of a system.
1 Owner will furnish Contractor with names and positions of participants.

Scheduling: Provide instruction at mutually agreed on times. For equipment that requires
seasonal operation, provide similar instruction at start of each season.

1 Schedule training with Owner, through Engineer, with at least seven days advance
notice.
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D. Evauation: At conclusion of each training module, assess and document each participant's
mastery of module by use of ademonstration performance-based test.

E. Cleanup: Collect used and leftover educational materias and remove from Project site.
Remove instructional equipment. Restore systems and equipment to condition existing before
initial training use.

END OF SECTION 017900
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1- GENERAL

11

12

13

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section specifies cast-in place concrete, including formwork, reinforcement, concrete
materials, mixture design, placement procedures, and finishes, for the following:

1 Slabs-on-grade.

Related Sections include the following:

1 Division 31 Section "Earth Moving" for drainage fill under dlabs-on-grade.

2. Division 32 Section "Concrete Paving" for concrete pavement and walks.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with fly ash; subject to
compliance with requirements.

SUBMITTALS

Product Data: For each type of product indicated.

Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant adjustments.

Steel Reinforcement Shop Drawings. Placing drawings that detail fabrication, bending, and
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing,

and supports for concrete reinforcement.

Material Test Reports: For the following, from a qualified testing agency, indicating
compliance with requirements:

1. Aggregates.
Materia Certificates: For each of the following, signed by manufacturers:

1. Cementitious materials.
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Admixtures.

Form materials and form-release agents.
Steel reinforcement and accessories.
Fiber reinforcement.

Curing compounds.

Bonding agents.

Adhesives.
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F. Floor surface flatness and levelness measurements to determine compliance with specified
tolerances.

G. Fed quality-control test and inspection reports.

H.  Minutes of preinstallation conference.

15 QUALITY ASSURANCE

A. Ingaler Qualifications: A qudified installer who employs on Project personnel qualified as
ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified
Concrete Flatwork Technician.

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and
equipment.

1 Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

C. Tedting Agency Quadifications: An independent agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as
documented according to ASTM E 548.

1 Personnel conducting field tests shal be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician - Gradel. Testing Agency
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician -
Gradell.

D.  SourceLimitations: Obtain each type or class of cementitious material of the same brand from
the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through
one source from a single manufacturer.

E. Weding: Qualify procedures and personnel according to AWSD1.4, "Structural Welding
Code--Reinforcing Steel."

F.  ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301, "Specification for Structural Concrete,” Sections 1 through 5.
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16

G.

H.

A.

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

Concrete Testing Service: Engage a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.

Preinstallation Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination.”

1 Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of each
entity directly concerned with cast-in-place concrete to attend, including the following:

Contractor's superintendent.

Independent testing agency responsible for concrete design mixtures.
Ready-mix concrete manufacturer.

Concrete subcontractor.
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2. Review special inspection and testing and inspecting agency procedures for field quality
control, concrete finishes and finishing, cold- and hot-weather concreting procedures,
curing procedures, construction contraction and isolation joints, and joint-filler strips,
forms and form removal limitations, shoring and reshoring procedures, vapor-retarder
installation, anchor rod and anchorage device installation tolerances, steel reinforcement
installation, floor and dlab flatness and levelness measurement, concrete repair
procedures, and concrete protection.

DELIVERY, STORAGE, AND HANDLING

Steel Reinforcement: Déliver, store, and handle steel reinforcement to prevent bending and
damage.

PART 2 - PRODUCTS

21

22

A.

A.

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1 Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.

2. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.

FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
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24

25

1 Plywood, metal, or other approved panel materials.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of
concrete surfaces.

1 Formulate form-rel ease agent with rust inhibitor for steel form-facing materials.

STEEL REINFORCEMENT

Recycled Content of Steel Products: Provide products with an average recycled content of steel
products so postconsumer recycled content plus one-half of preconsumer recycled content is not
less than 60 percent.

Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

REINFORCEMENT ACCESSORIES

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice,” of greater
compressive strength than concrete and as follows:

1 For concrete surfaces exposed to view where legs of wire bar supports contact forms, use
CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.
CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type, brand, and
source, throughout Project:

1 Portland Cement: ASTM C 150, Type I/Il, gray. Supplement with the following:

a Fly Ash: ASTM C 618, Class F.
Normal-Weight Aggregates. ASTM C 33, Class 3S coarse aggregate or better, graded. Provide
aggregates from a single source with documented service record data of at least 10 years
satisfactory service in similar applications and service conditions using similar aggregates and

cementitious materials.

1 Maximum Coarse-Aggregate Size: 1 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Water: ASTM C 94/C 94M and potable.
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2.6

A.

2.7

2.8

29

ADMIXTURES
Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures. Provide admixtures certified by manufacturer to be compatible with
other admixtures and that will not contribute water-soluble chloride ions exceeding those
permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium
chloride.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, TypeF.

High-Range, Water-Reducing and Retarding Admixture: ~ ASTM C 494/C 494M,
TypeG.

Plasticizing and Retarding Admixture. ASTM C 1017/C 1017M, Typell.

Calcium Nitrite Corrosion Inhibitor Admixture: DCI by Grace Construction Products or
approved equal. Dosage rate of 3 gallons per cubic yard.

grODdDE
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CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application
to fresh concrete, clear or transparent and shall not discolor finished surface or inhibit proper
application or degrade performance of any surface finish.

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sg. yd. when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene
sheet.

Water: Potable.

Curing Compound: ASTM C 309, Type 1, clear or transparent and shall not discolor finished
concrete surfaces or inhibit proper application or degrade performance of any surface finishes.
Sodium silicate compounds are prohibited. Curing compounds shall be certified by
manufacturer to not interfere with bonding of floor covering.

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.

CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.
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1 Use a qualified independent testing agency for preparing and reporting proposed mixture
designs based on laboratory trial mixtures.

Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:

1 Fly Ash: 25 percent.

Limit water-soluble, chloride-ion content in hardened concrete to the following percent by
weight of cement:

1 0.15 for exterior concrete slabs on grade
Admixtures. Use admixtures according to manufacturer's written instructions.

1 Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as
required, for placement and workability.

2. Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use dlabs,
concrete required to be watertight, and concrete with a water-cementitious materials ratio
below 0.50.

4. Use Calcium Nitrite Corrosion Inhibitor Admixture in al exterior reinforced Sabs-on-
Grade.

CONCRETE MIXTURES FOR BUILDING ELEMENTS
Exterior Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:

Minimum Compressive Strength: 4000 psi at 28 days.
Minimum Cementitious Materials Content: 520 Ib/cu. yd.
Maximum Water-Cementitious Materials Ratio: 0.45.
Slump Limit: 4 inches, plus or minus 1 inch.

Air Content: 6 percent plus or minus 1 percent.
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FABRICATING REINFORCEMENT

Fabricate stedl reinforcement according to CRSI's "Manual of Standard Practice.”

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.

1 When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from
1-1/2 hours to 75 minutes, when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes.
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PART 3 - EXECUTION

31

A.

3.2

FORMWORK

Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.

Construct formwork so concrete members and structures are of size, shape, aignment,
elevation, and position indicated, within tolerance limits of ACI 117.

Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows:

1. Class A, 1/8 inch for smooth-formed finished surfaces.
2. Class C, 1/2 inch for rough-formed finished surfaces.

Construct forms tight enough to prevent loss of concrete mortar.

Fabricate forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast concrete surfaces. Provide
top forms for inclined surfaces steeper than 1.5 horizonta to 1 vertical.

1. Install keyways, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for dlabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed
strips; use strike-off templates or compacting-type screeds.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

EMBEDDED ITEMS

Place and secure anchorage devices and other embedded items required for adjoining work that
is attached to or supported by cast-in-place concrete. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.

1 Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and
Bridges."
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3.3

A.

34

35

REMOVING AND REUSING FORMS

General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does
not support weight of concrete may be removed after cumulatively curing a not less than 50
deg F for 24 hours after placing concrete, if concrete is hard enough to not be damaged by form-
removal operations and curing and protection operations are maintained.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or
otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply
new form-rel ease agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete
surfaces unless approved by Architect.

STEEL REINFORCEMENT
Genera: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that
would reduce bond to concrete.

Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack
weld crossing reinforcing bars.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded
itemsis complete and that required inspections have been performed.

Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete will be placed on concrete that has hardened enough to cause seams or planes of
weakness. |If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.

1 Deposit concrete in horizontal layers of depth to not exceed formwork design pressures
and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches into preceding layer. Do not insert vibrators into lower layers of concrete that
have begun to lose plasticity. At each insertion, limit duration of vibration to time
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3.6

necessary to consolidate concrete and complete embedment of reinforcement and other
embedded items without causing mixture constituents to segregate.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.

1 Consolidate concrete during placement operations so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface. Do not further disturb
slab surfaces before starting finishing operations.
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Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing actions, or low
temperatures.

1 When average high and low temperature is expected to fall below 40 deg F for three
successive days, maintain delivered concrete mixture temperature within the temperature
range required by ACI 301.

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete
on frozen subgrade or on subgrade containing frozen materials.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise specified and approved in mixture designs.

Hot-Weather Placement: Comply with ACI 301 and as follows:

1 Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing
water or chopped ice may be used to control temperature, provided water equivalent of
ice is calculated to total amount of mixing water. Using liquid nitrogen to cool concrete
is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

FINISHING FLOORS AND SLABS

General: Comply with ACI 302.1R recommendations for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, and ramps, and
elsewhere as indicated.

1 Immediately after float finishing, slightly roughen trafficked surface by brooming with
fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish
with Architect before application.
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3.7

A.

3.8

MISCELLANEOUS CONCRETE ITEMS

Filling In: Fill in holes and openings left in concrete structures, unless otherwise indicated,
after work of other tradesisin place. Mix, place, and cure concrete, as specified, to blend with
in-place construction. Provide other miscellaneous concrete filling indicated or required to
complete the Work.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is till
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations sightly rounded.

Equipment Bases and Foundations: Provide machine and equipment bases and foundations as
shown on Drawings. Set anchor bolts for machines and equipment at correct elevations,
complying with diagrams or templates from manufacturer furnishing machines and equipment.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-
weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sg. ft. x h before and during finishing
operations. Apply according to manufacturer's written instructions after placing, screeding, and
bull floating or darbying concrete, but before float finishing.

Unformed Surfaces. Begin curing immediately after finishing concrete. Cure unformed
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1 Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:

a Water.

b. Continuous water-fog spray.

C. Absorptive cover, water saturated, and kept continuously wet. Cover concrete
surfaces and edges with 12-inch lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining
cover for curing concrete, placed in widest practicable width, with sides and ends lapped
at least 12 inches, and sedled by waterproof tape or adhesive. Cure for not less than
seven days. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.

a Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
floor coverings.

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
penetrating liquid floor treatments.
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C. Cure concrete surfaces to receive floor coverings with either a moisture-retaining
cover or a curing compound that the manufacturer certifies will not interfere with
bonding of floor covering used on Project..

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and repair
damage during curing period.

a After curing period has elapsed, remove curing compound without damaging
concrete  surfaces by method recommended by curing compound
manufacturer unless manufacturer certifies curing compound will not interfere
with bonding of floor covering used on Project.

4, Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.

3.9 JOINT FILLING

A.  Prepare, clean, and install joint filler according to manufacturer's written instructions.

1 Defer joint filling until concrete has aged at least one month(s). Do not fill joints until
construction traffic has permanently ceased.

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact
faces of joint clean and dry.

C. Ingtal semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed
joints. Overfill joint and trim joint filler flush with top of joint after hardening.
3.10 CONCRETE SURFACE REPAIRS

A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove
and replace concrete that cannot be repaired and patched to Architect's approval.

B.  Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two
and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling
and placing.

C. Repairing Unformed Surfaces. Test unformed surfaces, such as floors and slabs, for finish and
verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces
sloped to drain for trueness of slope and smoothness; use a doped template.

1 Repair finished surfaces containing defects. Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that
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penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

After concrete has cured at least 14 days, correct high areas by grinding.

Correct localized low areas during or immediately after completing surface finishing
operations by cutting out low areas and replacing with patching mortar. Finish repaired
areas to blend into adjacent concrete.

Correct other low areas scheduled to receive floor coverings with a repair underlayment.
Prepare, mix, and apply repair underlayment and primer according to manufacturer's
written instructions to produce a smooth, uniform, plane, and level surface. Feather
edges to match adjacent floor elevations.

Correct other low areas scheduled to remain exposed with a repair topping. Cut out low
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor
elevations.  Prepare, mix, and apply repair topping and primer according to
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

Repair defective areas, except random cracks and single holes 1 inch or less in diameter,
by cutting out and replacing with fresh concrete. Remove defective areas with clean,
square cuts and expose steel reinforcement with at least a 3/4-inch clearance al around.
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.
Mix patching concrete of same materials and mixture as origina concrete except without
coarse aggregate. Place, compact, and finish to blend with adjacent finished concrete.
Cure in same manner as adjacent concrete.

Repair random cracks and single holes 1 inch or less in diameter with patching mortar.
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and
loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place
patching mortar before bonding agent has dried. Compact patching mortar and finish to
match adjacent concrete. Keep patched area continuously moist for at least 72 hours.

Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and
patching mortar.

Repair materials and installation not specified above may be used, subject to Architect's
approval.

FIELD QUALITY CONTROL

Testing and Inspecting: Owner will engage a specia inspector and qualified testing and
inspecting agency to perform field tests and inspections and prepare test reports.

Inspections:

oukwbdrE

Steel reinforcement placement.

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from slabs.

Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172 shall be performed according to the following requirements:
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1.

10.

11.

Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50
cu. yd. or fraction thereof.

Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform
additional tests when concrete consistency appears to change.

Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for
each composite sample, but not less than one test for each day's pour of each concrete
mixture.

Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is
40 deg F and below and when 80 deg F and above, and one test for each composite
sample.

Compression Test Specimens: ASTM C 31/C 31M.

a Cast and laboratory cure two sets of two standard cylinder specimens for each
composite sample.

Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive strength
and no compressive-strength test value falls below specified compressive strength by
more than 500 psi.

Test results shal be reported in writing to Architect, concrete manufacturer, and
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain
Project identification name and number, date of concrete placement, name of concrete
testing and inspecting agency, location of concrete batch in Work, design compressive
strength at 28 days, concrete mixture proportions and materials, compressive breaking
strength, and type of break for both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by Architect but will not be used as sole basis for approval or rejection of
concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of concrete
when test results indicate that lump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Architect. Testing and inspecting agency
may conduct tests to determine adequacy of concrete by cored cylinders complying with
ASTM C 42/C 42M or by other methods as directed by Architect.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

Correct deficiencies in the Work that test reports and inspections indicate dos not comply
with the Contract Documents.

D. Mesasure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of
finishing.

END OF SECTION 033000
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1- GENERAL

11

A.

12

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Electrical equipment coordination and installation.
Sleeves for raceways and cables.

Sleeve seals.

Grout.

Common electrical installation requirements.

grLOdDE

DEFINITIONS
EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS

Product Data: For deeve seals.

COORDINATION
Coordinate arrangement, mounting, and support of electrical equipment:

1 To alow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to other
installations.

3. To alow right of way for piping and conduit installed at required slope.

4, So connecting raceways, cables, wireways, cable trays, and busways will be clear of
obstructions and of the working and access space of other equipment.

Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,
masonry walls, and other structural components as they are constructed.
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C.

D.

Coordinate location of access panels and doors for electrical items that are behind finished
surfaces or otherwise concealed. Access doors and panels are specified in Division 08 Section
"Access Doors and Frames."

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”."

PART 2 - PRODUCTS

21

C.

22

A.

SLEEVES FOR RACEWAY S AND CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized sted, plain
ends.

Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings. Galvanized sheet steel.
1 Minimum Metal Thickness:

a For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no
side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).

b. For deeve cross-section rectangle perimeter equa to, or more than, 50 inches
(1270 mm) and 1 or more sides equa to, or more than, 16 inches (400 mm),
thickness shall be 0.138 inch (3.5 mm).

SLEEVE SEALS

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and raceway or cable.

1 Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

a Advance Products & Systems, Inc.
b. Calpico, Inc.

C. Metraflex Co.

d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of raceway or cable.

3. Pressure Plates: Carbon steel. Include two for each sealing element.

4, Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
element.
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23

A.

GROUT

Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

PART 3 - EXECUTION

31

A.

3.2

A.

G.

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide maximum possible headroom
consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of components
of both electrical equipment and other nearby installations. Connect in such a way as to
facilitate future disconnecting with minimum interference with other items in the vicinity.

Right of Way: Give to piping systemsinstalled at arequired slope.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of dabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall.

Cut deevesto length for mounting flush with both surfaces of walls.

Extend sleevesingtalled in floors 2 inches (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway
or cable, unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry
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3.3

34

1 Promptly pack grout solidly between sleeve and wall so no voids remain. Tool exposed
surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.
Comply with requirements in Division 07 Section "Joint Sealants.".

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway and cable penetrations. Install sleeves and seal raceway and cable
penetration sleeves with firestop materials. Comply with requirements in Division 07 Section
"Penetration Firestopping.”

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible
boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations. Sea penetrations using steel pipe sleeves and
mechanical sleeve seals. Select deeve size to allow for 1-inch (25-mm) annular clear space
between pipe and sleeve for installing mechanical sleeve sedls.

Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to alow
for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing
mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

Install to seal exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for raceway or cable
material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between raceway or cable and sleeve. Tighten bolts against
pressure plates that cause sealing elements to expand and make watertight seal.
FIRESTOPPING

Apply firestopping to penetrations of firerated floor and wall assemblies for electrical

installations to restore original fire-resistance rating of assembly. Firestopping materials and
installation requirements are specified in Division 07 Section "Penetration Firestopping.”

END OF SECTION 260500
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SECTION 260513 - MEDIUM-VOLTAGE CABLES

PART 1- GENERAL
11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

12 SUMMARY

A. This Section includes cables and related splices, terminations, and accessories for medium-
voltage electrical distribution systems.

13 SUBMITTALS

A.  Product Data: For each type of cableindicated. Include splices and terminations for cables and
cable accessories.

1 Include manufacturer’ s recommended voltage for high pot testing.
B.  Samples: 16-inch (400-mm) lengths of each type of cable indicated.
C. Quadlification Data: For testing agency.
D.  Source quality-control test reports.
E. Material Certificates: For each cable and accessory type, signed by manufacturers, certifying

that cables comply with requirements specified in Part 2 Article "Source Quality Control."
F. Field quality-control test reports.

G. Maintenance Datas For cables and accessories to include in the maintenance manuals in

Division 1:
1. Include source tests.
2. Include operation of fault indicators, separable insulated connectors, and accessories.

14 QUALITY ASSURANCE

A. Installer: Engage a cable splicer, trained and certified by splice material manufacturer, to
install, splice, and terminate medium-voltage cable.

B.  Testing Agency Qualifications: Testing agency as defined by OSHA in 29 CFR 1910.7 or a
member company of the InterNational Electrical Testing Association and that is acceptable to
authorities having jurisdiction.

1 Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise testing specified in Part 3.

C. Source Limitations: Obtain cables and accessories through one source from a single
manufacturer.
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D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

E.  Comply with IEEE C2 and NFPA 70.
15 PROJECT CONDITIONS

A. Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others
unless permitted under the following conditions and then only after arranging to provide
temporary utility services according to requirements indicated:

1 Notify Engineer at |east seven daysin advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.

16 WARRANTY

A.  General Warranty: Special warranty specified in this Article shall not deprive Owner of other
rights Owner may have under other provisions of the Contract Documents and shall be in
addition to, and run concurrent with, other warranties made by Contractor under requirements
of the Contract Documents.

B.  Specia Warranty: Written warranty, executed by manufacturer agreeing to repair or replace
medium voltage cables that fail in materials or workmanship within specified warranty period.
1 Warranty Period: Twenty years from date of Substantial Completion.

PART 2 - PRODUCTS
21 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1 Cables:
a BICC Genera Cable Company.
b. Kerite Co. (The); Hubbell Incorporated.
C. Okonite Company (The).
2. Cable Splicing and Terminating Products and Accessories:

a G&W Electric Co.
b. MPHusky.
C. Raychem Corp.; Telephone Energy and Industrial Division.
d. RTE Components; Cooper Power Systems, Inc.
e Thomas & Betts Corporation.
f. Thomas & Betts/Elastimold.
o. 3M Company; Electrical Products Division.
2.2 CABLES

A. Cable Type MV-105.

B. Phase Conductor: Copper.
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C.

D.

23

Conductor Stranding: Compact round, concentric lay, Class B).

Neutral Conductor: same material as phase conductor
1. 1/3 concentric neutral for each conductor

Conductor Insulation:  Ethylene-propylene rubber complying with AEICCS6 and
NEMA WC 8.

1 Voltage Rating: 15 kV.

2. Insulation Thickness: 133 percent insulation level.

Shielding: Copper tape, helically applied over semiconducting insulation shield.
Three-Conductor Cable Assembly: Three insulated, shielded conductors cabled together with
ground conductors.

1 Circuit Identification: Color-coded tape (black, red, orange) under the metallic shielding.

Cable Armor: Impervious, continuous, corrugated aluminum C-L-X per UL 1072 and UL
applied over cable..

Cable Jacket: Sunlight-resistant PV C over cable or MC covering as required.

SPLICEKITS

Connectors and Splice Kits: Comply with |EEE 404; type as recommended by cable or splicing
kit manufacturer for the application.
1 Solderless connection of the cables shielding system.
2. Ratings: Match cable rating and must be rated by the manufacturer for use on the system
voltage.
3. Size and material: match size and material of conductors being spliced.
4, Materials: suitable for prevailing environmental conditions for cables being spliced and
terminated.
5. Epoxy Resign kits:
a Compatible with cable insulations and jackets to make the splices watertight and
submersible.
b. Thermosetting and generate its own heat so that externa fire or heat will not be
required.

Splicing Products. As recommended, in writing, by splicing kit manufacturer for specific sizes,

ratings, and configurations of cable conductors. Include al components required for complete

splice, with detailed instructions.

1 Combination tape and cold-shrink-rubber sleeve kit with rejacketing by cast-epoxy-resin
encasement or other waterproof, abrasion-resistant material.

2. Heat-shrink splicing kit of uniform, cross-section, polymeric construction with outer
heat-shrink jacket.

3. Premolded, cold-shrink-rubber, in-line splicing kit.

4, Premolded EPDM splicing body kit with cable joint sealed by interference fit of mating
parts and cable.

5. Heat-shrink sheath seal kit with phase- and ground-conductor rejacketing tubes, cable-
end sealing boot, and sealing plugs for unused ground-wire openings in boot.

6. Cast-epoxy-resin sheath seal kit with wraparound mold and packaged, two-part, epoxy-
resin casting material.
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24

A.

25

CABLE SHEATH SEALS

Multiconductor Cable Sheath Seals: Type recommended by seal manufacturer for type of cable

and ingtallation conditions, including orientation. Provide one of the following on each

multiconductor cable.

1

2. Cold-shrink sheath seal kit with preformed sleeve openings sized for cable and insulated
conductors.

3. Heat-shrink sheath seal kit with phase- and ground-conductor rejacketing tubes, cable-
end sealing boot, and sealing plugs for unused ground-wire openings in boot.

4, Cast-epoxy-resin sheath seal kit with wraparound mold and packaged, two-part, epoxy-
resin casting material.

SEPARABLE INSULATED CONNECTORS

Description: Modular system, complying with IEEE 386, with disconnecting, single-pole, cable

terminators and with matching, stationary, plug-in, dead-front terminals designed for cable

voltage and for sealing against moisture.

1 Metallic Shield Grounding: solderless connector enclosed in a watertight rubber housing
covering the entire assembly.

2. Applications: suitable for indoor, outdoor, submersible or direct-burial.

Terminations at Distribution Points: Modular type, consisting of terminators installed on cables
and modular, dead-front, terminal junctions for interconnecting cables.

Load-Break Cable Terminators: Elbow-type units with 200-A load make/break and continuous-
current rating; coordinated with insulation diameter, conductor size, and material of cable being
terminated. Include test point on terminator body that is capacitance coupled. Include bushing
inserts as accessory components for making connections to bushings and bushing wells.

Dead-Break Cable Terminators: Elbow-type unit with 600-A continuous-current rating;
designed for de-energized disconnecting and connecting; coordinated with insulation diameter,
conductor size, and material of cable being terminated. Include test point on terminator body
that is capacitance coupled. Include bushing inserts as accessory components for making
connections to bushings and bushing wells.

Dead-Front Terminal Junctions: Modular bracket-mounted groups of dead-front stationary

terminals that mate and match with above cable terminators. Two-, three-, or four-terminal

units as indicated, with fully rated, insulated, watertight conductor connection between

terminals and complete with grounding lug, manufacturer's standard accessory stands, stainless-

steel mounting brackets, and attaching hardware.

1 Protective Cap: Insulating, electrostatic-shielding, water-sealing cap with drain wire.

2. Portable Feed-Through Accessory: Two-terminal, dead-front junction arranged for
removable mounting on accessory stand of stationary terminal junction.

3. Grounding Kit: Jumpered elbows, portable feed-through accessory units, protective caps,
test rods suitable for concurrently grounding three phases of feeders, and carrying case.

4, Standoff Insulator: Portable, single dead-front terminal for removable mounting on
accessory stand of stationary termina junction. Insulators suitable for fully insulated
isolation of energized cable-elbow terminator.
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F.

2.6

2.7

A.

Test-Point Fault Indicators: Applicable current-trip ratings and arranged for installation in test
points of load-break separable connectors, and complete with self-resetting indicators capable of
being installed with shotgun hot stick and tested with test tool.

Tool Set: Shotgun hot stick with energized terminal indicator, fault-indicator test tool, and
carrying case.

ARC-PROOFING MATERIALS

Tape for First Course on Metal Objects: 10-mil- (250-micrometer-) thick, corrosion-protective,
moisture-resistant, PV C pipe-wrapping tape.

Arc-Proofing Tape: Fireproof tape, flexible, conformable, intumescent to 0.3 inch (8 mm)
thick, compatible with cable jacket, self-extinguishing, and shall not deteriorate when subjected
to water, gases and sewage.

Glass-Cloth Tape: Pressure-sensitive adhesive type, /2 inch (13 mm) wide.

SOURCE QUALITY CONTROL

Test and inspect cables accordingto NEMA WC 8 before shipping.

PART 3 - EXECUTION

31

A.

3.2

EXAMINATION

Examine raceways to receive medium-voltage cables for compliance with requirements for
installation tolerances and other conditions affecting performance of cables. Calculate pulling
tension for pull and compare with manufacturer’s pulling recommendations. Notify the
engineer if the pulling tension exceeds the recommendations in the calculations or in the
measured pulling tension during the actual installation. Do not proceed with installation until
unsatisfactory conditions have been corrected.

INSTALLATION

Install cables according to |EEE 576.

Pull Conductors: Do not exceed manufacturer's recommended maximum pulling tensions and

sidewall pressure values.

1 Where necessary, use manufacturer-approved pulling compound or [ubricant that will not
deteriorate conductor or insulation.

2. Use pulling means, including fish tape, cable, rope, and basket-weave cable grips that
will not damage cables and raceways. Do not use rope hitches for pulling attachment to
cable.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members and
follow surface contours where possible.

Install "buried-cable" warning tape 12 inches (305 mm) above cables.

MEDIUM-VOLTAGE CABLES 260513 -5



Utah National Guard — WJRC DFCM Project #08280480
North Hanger Electrical Upgrade

E.

3.3

A.

In manholes, handholes, pull boxes, junction boxes, and cable vaults, train cables around walls
by the longest route from entry to exit and support cables at intervals adequate to prevent sag or
as noted.

Install separable insulated connectors at pull points and elsewhere as indicated; use standard
kits.

Install terminations at ends of conductors and seal multiconductor cable ends with standard kits.
1 Provide complete termination assemblies for medium voltage switchgear, junctions, or
transformers, including existing equipment or equipment furnished by others.

Install separable insulated-connector components at each termination point as follows:

1 Protective Cap: At each terminal junction, with one on each terminal to which no feeder
isindicated to be connected.

2. Portable Feed-Through Accessory: Three.

3. Standoff Insulator: Three.

Grounding: Bond grounded conductor (if any) and shielding to al metal frames and cases of
equipment, racks, supports, etc., at each medium voltage switch or transformer.

Arc Proofing: Unless otherwise indicated, arc proof medium-voltage cable at locations not
protected by conduit, cable tray, direct buria, where MC cable is used, or termination materials.
In addition to arc-proofing tape manufacturer's written instructions, apply arc proofing as
follows:

Clean cable shesth.

Wrap metallic cable components with 10-mil (250-micrometer) pipe-wrapping tape.
Smooth surface contours with electrical insulation putty.

Apply arc-proofing tape in one half-lapped layer with coated side toward cable.

Band arc-proofing tape with 1-inch- (25-mm-) wide bands of half-lapped, adhesive,
glass-cloth tape 2 inches (50 mm) o.c.

S A o

Seal around cables passing through firerated elements according to Division7 Section
"Through-Penetration Firestop Systems.”

Install fault indicators on each phase where indicated.

Ground shields of shielded cable at terminations, splices, and separable insulated connectors.
Ground metal bodies of terminators, splices, cable and separable insulated-connector fittings,
and hardware.

Identify cables according to Division 26 Section "ldentification for Electrical Systems."
FIELD QUALITY CONTROL

Testing: Engage a qualified testing agency to perform the following field quality-control

testing:

1 Prior Notification: Notify Engineer and Owner’s representative 7 days in advance of
testing. Obtain approval for scheduled day from Engineer and Owner’ s representative.

2. After installing medium-voltage cables and before electrical circuitry has been energized,
test for compliance with requirements.
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3.

4.

Perform each electrical test and visual and mechanical inspection stated in NETA ATS,
Section 7.3.2. Certify compliance with test parameters.

Continuity Tests: Test continuity with proper signaling devices and with al equipment
disconnected at each end to indicate that it is a continuous circuit where the operating
requirements are that it shall be continuous.

High Potential Tests: Test new cables with DC High Potential tester after installation is
complete but before connections have been made to buses or apparatus.

a

b.

Disconnect cables from equipment that cannot be high pot testing in accordance

with manufacturer’ s recommendations.

Megger al conductors using a 1000V megger prior to performing any other tests

and prior to energizing cables. Line to line, line to neutral, and line to ground

resistance shall be measured and recorded for each conductor. Minimum test
resistance shall be ten megohms.

Perform a shield continuity test on each cable and record ohmic value.

Obtain manufacturer’s written instructions for test voltages for high pot testing.

Adhere to all precautions and limits as specified in the applicable NA/ICEA

standard for the specific cable. Perform test in accordance with ANSI/IEEE Std.

400. Test procedure shall be as follows, and the results for each cable test shall be

recorded as specified. Test voltages shall not exceed and shall be in accordance

with cable manufacturer’ s written recommended test voltage.

1) Current sensing circuits in test equipment shall measure only the leakage
current associated with the cable under test and shall not include internal
leakage of the test equipment. The test equipment shall have been calibrated
within one year of the date of test.

2) Record the following data on each form used to report the test data:

a) Name of person performing test.

b) Name of testing organization.

C) Cdlibration date of test equipment.

d) Model, manufacturer, and serial number of test equipment.

e) Date of test.

f) Wet and dry bulb temperatures of relative humidity and temperature.

3)  Test each section of cableindividually.

4) Individually test each conductor with all other conductors grounded.
Ground all shields.

5)  Termination shall be properly corona suppressed by a guard ring, field
reduction sphere, or other suitable method.

6) Ensure that the maximum test voltage does not exceed the limits for
terminations, and/or splices as per manufacturer's recommendations of
|EEE standard 48.

7)  Apply a DC high potential test in at least five equal increments until
maximum test voltage is reached. No increment shall exceed the voltage
rating of the cable. Record DC leakage current at each step after a constant
stabilization time consistent with system charging current.

8) Raise the conductor to the specified maximum test voltage and hold for a
minimum of five minutes. Record readings of leakage current at 30 seconds
and one minute and at 30 second intervals.

a) Plot leakage current against voltage.

b)  Any sudden rise in leakage current shall be evaluated and test
terminated if failureis evident. If cable fails, the fault shall be located
and cable between the nearest pulling points on each side of the
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failure shall be withdrawn and replaced with new cable. Repeat test
after replacement.
9) Reduce the conductor test potential to zero and measure residual voltage at
discrete intervals.
10) Apply grounds for a time period adequate to drain all insulation stored
charge. Proper notification must be made to al concerned parties if grounds
areleft in place.

B.  Remove malfunctioning units, replace with new units, and retest as specified above.

END OF SECTION 260513
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1- GENERAL

11

A.

12

13

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1 Building wires and cables rated 600 V and less.

2. Connectors, splices, and terminations rated 600 V and less.

3. Sleeves and sleeve seals for cables.

DEFINITIONS

EPDM: Ethylene-propylene-dieneterpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS
Product Data: For each type of product indicated.
Quadlification Data: For testing agency.

Field quality-control test reports.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1 Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.
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16

C.

A.

Comply with NFPA 70.

COORDINATION

Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they
are constructed.

PART 2 - PRODUCTS

21

22

23

A.

B.

C.

A.

B.

A.

B.

CONDUCTORS AND CABLES

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

Alcan Products Corporation; Alcan Cable Division.
American Insulated Wire Corp.; a Leviton Company.
General Cable Corporation.

Senator Wire & Cable Company.

Southwire Company.

agrwdE

Copper Conductors: Comply with NEMA WC 70.

Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN.

CONNECTORS AND SPLICES

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.
O-Z/Gedney; EGS Electrical Group LLC.
3M; Electrical Products Division.

Tyco Electronics Corp.

agrwdE

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.
SLEEVES FOR CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized stedl, plain
ends.

Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated.
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A.

B.

Sleeves for Rectangular Openings. Galvanized sheet steel with minimum 0.052- or 0.138-inch
(1.3- or 3.5-mm) thickness as indicated and of length to suit application.

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”

SLEEVE SEALS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Advance Products & Systems, Inc.
2. Calpico, Inc.

3. Metraflex Co.

4. Pipeline Seal and Insulator, Inc.

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and cable.

1 Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of raceway or cable.

2. Pressure Plates: Carbon stedl. Include two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
element.

PART 3 - EXECUTION

31

A.

B.

3.2

CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

Service Entrance: Type XHHW-2, single conductors in raceway.

Exposed Feeders: Type THHN-THWN, single conductors in raceway.

Feeders Concealed in Cellings, Walls, Partitions, and Crawlspaces:. Type THHN-THWN,
single conductors in raceway.

Feeders Concedled in Concrete, below Slabs-on-Grade, and Underground: Type XHHW-2,
single conductors in raceway.
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F.

3.3

34

35

Exposed Branch Circuits: Type THHN-THWN, single conductors in raceway.

Branch Circuits Concealed in Cellings, Walls, and Partitions. Type THHN-THWN, single
conductors in raceway.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, single conductors in raceway.

Cord Drops and Portable Appliance Connections. Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application.

Class 1 Control Circuits: Type THHN-THWN, in raceway.

Class 2 Control Circuits: Type THHN-THWN, in raceway.

INSTALLATION OF CONDUCTORS AND CABLES

Conceal cablesin finished walls, ceilings, and floors, unless otherwise indicated.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended

maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems.”
Identify and color-code conductors and cables according to Division 26 Section "ldentification
for Electrical Systems.”

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in

UL 486A and UL 486B.

Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than unspliced conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate deeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”
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3.6

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of dabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
Rectangular Sleeve Minimum Metal Thickness:

1 For sleeve rectangle perimeter less than 50 inches (1270 mm) and no side greater than 16
inches (400 mm), thickness shall be 0.052 inch (1.3 mm).

2. For deeve rectangle perimeter equal to, or greater than, 50 inches (1270 mm) and 1 or
more sides equal to, or greater than, 16 inches (400 mm), thickness shall be 0.138 inch
(3.5 mm).

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall.

Cut deevesto length for mounting flush with both wall surfaces.
Extend deevesinstalled in floors 2 inches (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and cable
unless sleeve sedl isto beinstalled or unless seismic criteria require different clearance.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and cable, using joint sealant appropriate for size, depth, and location of joint according to
Division 07 Section "Joint Sealants."

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at cable penetrations. Install sleeves and seal with firestop materials according to
Division 07 Section "Penetration Firestopping.”

Roof-Penetration Sleeves: Seal penetration of individual cables with flexible boot-type flashing
units applied in coordination with roofing work.

Aboveground Exterior-Wall Penetrations. Seal penetrations using sleeves and mechanical
sleeve seals. Size sleeves to allow for 1-inch (25-mm) annular clear space between pipe and
sleeve for installing mechanical seeve seals.

Underground Exterior-Wall Penetrations: Install cast-iron "wall pipes' for sleeves. Size
sleeves to allow for 1-inch (25-mm) annular clear space between cable and sleeve for installing
mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

Install to seal underground exterior-wall penetrations.
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B.  Usetype and number of sealing elements recommended by manufacturer for cable material and
size. Position cable in center of sleeve. Assemble mechanical sleeve seals and install in annular
space between cable and sleeve. Tighten bolts against pressure plates that cause sealing
elements to expand and make watertight seal.

3.7 FIRESTOPPING

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Divison 07 Section "Penetration
Firestopping.”

3.8 FIELD QUALITY CONTROL
A.  Peformtests and inspections and prepare test reports.

B.  Testsand Inspections:

1 After installing conductors and cables and before electrical circuitry has been energized,
test service entrance and feeder conductors, and conductors feeding the following critical
equipment and services for compliance with requirements.

a Generator disconnect

b. Automatic Transfer Switch.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

3. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scan of each splice and termination in cables and
conductors No. 3 AWG and larger. Remove box and equipment covers so splices are
accessible to portable scanner.

a Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each splice 11 months after date of Substantial Completion.

b. Instrument: Use an infrared scanning device designed to measure temperature or
to detect significant deviations from normal values. Provide calibration record for
device.

C. Record of Infrared Scanning: Prepare a certified report that identifies splices
checked and that describes scanning results. Include notation of deficiencies
detected, remedia action taken, and observations after remedia action.

C. Test Reports: Prepare awritten report to record the following:
1 Test procedures used.
2. Test results that comply with requirements.
3 Test results that do not comply with requirements and corrective action taken to achieve
compliance with requirements.

D. Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes methods and materials for grounding systems and equipment.

SUBMITTALS
Product Data: For each type of product indicated.

Other Informational Submittals: Plans showing dimensioned as-built locations of grounding
features specified in Part 3 "Field Quality Control" Article, including the following:

1 Ground rods.

2. Grounding arrangements and connections for separately derived systems.

3. Grounding for sensitive electronic equipment.

Quadlification Data: For testing agency and testing agency's field supervisor.
Field quality-control test reports.

Operation and Maintenance Data: For grounding to include the following in emergency,
operation, and maintenance manuals:

1 Instructions for periodic testing and inspection of grounding features at grounding
connections for separately derived systems based on NETA MTS.

a Tests shall be to determine if ground resistance or impedance values remain within
specified maximums, and instructions shall recommend corrective action if they do
not.

b. Include recommended testing intervals.

QUALITY ASSURANCE
Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

Comply with UL 467 for grounding and bonding materials and equipment.
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PART 2 - PRODUCTS
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22

23

A.

B.

C.

A.

B.

C.

A.

CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by
applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors; ASTM B 8.

Tinned Conductors: ASTM B 33.

Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in
diameter.

Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors, terminated with copper ferrules; 1-
5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors, terminated with
copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

AW PE

oo

Grounding Bus: Rectangular bars of annealed copper, 1/4 by 2 inches (6 by 50 mm) in cross
section, unless otherwise indicated; with insulators.

CONNECTORS

Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having
jurisdiction for applications in which used, and for specific types, sizes, and combinations of

conductors and other items connected.

Bolted Connectors for Conductors and Pipes: Copper or copper aloy, bolted pressure-type,
with at least two bolts.

1 Pipe Connectors: Clamp type, sized for pipe.

Welded Connectors. Exothermic-welding kits of types recommended by kit manufacturer for
materials being joined and installation conditions.

GROUNDING ELECTRODES

Ground Rods: Copper-clad steel; 3/4 inch by10 feet (19 mm by 3 m) in diameter.

PART 3 - EXECUTION

31

A.

APPLICATIONS

Conductors; Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger, unless otherwise indicated.
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3.2

3.3

B.

Grounding Bus: Install in electrical and telephone equipment rooms, in rooms housing service
equipment, and elsewhere as indicated.

1. Install bus on insulated spacers 1 inch (25 mm), minimum, from wall 6 inches (150 mm)
above finished floor, unless otherwise indicated.

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top
of doorway, down to specified height above floor, and connect to horizontal bus.

Conductor Terminations and Connections:

=

Pipe and Equipment Grounding Conductor Terminations. Bolted connectors.

2. Underground Connections. Welded connectors, except at test wells and as otherwise
indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.

4, Connectionsto Structural Steel: Welded connectors.

GROUNDING OVERHEAD LINES

Comply with IEEE C2 grounding requirements.

Install 2 parallel ground rods if resistance to ground by a single, ground-rod electrode exceeds
25 ohms.

Drive ground rods until tops are 12 inches (300 mm) below finished grade in undisturbed earth.

Ground-Rod Connections:  Install bolted connectors for underground connections and
connections to rods.

Lightning Arrester Grounding Conductors: Separate from other grounding conductors.

Secondary Neutral and Transformer Enclosure:  Interconnect and connect to grounding
conductor.

Protect grounding conductors running on surface of wood poles with molding extended from
grade level up to and through communication service and transformer spaces.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
Comply with I[EEE C2 grounding requirements.

Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole
floor, close to wall, and set rod depth so 4 inches (100 mm) will extend above finished floor. If
necessary, install ground rod before manhole is placed and provide No. /0 AWG bare, tinned-
copper conductor from ground rod into manhole through a waterproof sleeve in manhole wall.
Protect ground rods passing through concrete floor with a double wrapping of pressure-sensitive
insulating tape or heat-shrunk insulating sleeve from 2 inches (50 mm) above to 6 inches (150
mm) below concrete. Seal floor opening with waterproof, nonshrink grout.

Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts,
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to
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ground rod or grounding conductor. Make connections with No. 4 AWG minimum, stranded,
hard-drawn copper bonding conductor. Train conductors level or plumb around corners and
fasten to manhole walls. Connect to cable armor and cable shields as recommended by
manufacturer of splicing and termination kits.

Pad-Mounted Transformers and Switches: Install two ground rods and ground ring around the
pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with
substations by connecting them to underground cable and grounding electrodes. Install tinned-
copper conductor not less than No. 2 AWG for ground ring and for taps to equipment grounding
terminals. Bury ground ring not less than 6 inches (150 mm) from the foundation.

EQUIPMENT GROUNDING
Install insulated equipment grounding conductors with all feeders and branch circuits.

Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.

Three-phase motor and appliance branch circuits.

Flexible raceway runs.

Computer and Rack-M ounted Electronic Equipment Circuits: Install insulated equipment
grounding conductor in branch-circuit runs from equipment-area power panels and
power-distribution units.

NogakrwdpE

Signal and Communication Equipment: For telephone, alarm, voice and data, and other
communication equipment, provide No. 4 AWG minimum insulated grounding conductor in
raceway from grounding electrode system to each service location, termina cabinet, wiring
closet, and central equipment location.

1 Service and Central Equipment Locations and Wiring Closets: Terminate grounding
conductor on a 1/4-by-2-by-12-inch (6-by-50-by-300-mm) grounding bus.
2. Terminal Cabinets: Terminate grounding conductor on cabinet grounding terminal.

INSTALLATION

Grounding Conductors: Route along shortest and straightest paths possible, unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

Common Ground Bonding with Lightning Protection System (where present): Comply with
NFPA 780 and UL 96 when interconnecting with lightning protection system. Bond electrical
power system ground directly to lightning protection system grounding conductor at closest
point to electrical service grounding electrode. Use bonding conductor sized same as system
grounding electrode conductor, and install in conduit.
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C.

Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or fina grade,
unless otherwise indicated.

1 Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging coating, if
any.

2. For grounding electrode system, install at least three rods spaced at least one-rod length
from each other and located at least the same distance from other grounding electrodes,
and connect to the service grounding electrode conductor.

Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are
specified in Division 26 Section "Underground Ducts and Raceways for Electrical Systems,"”
and shall be at least 12 inches (300 mm) deep, with cover.

1. Test Wells: Install at least one test well for each service, unless otherwise indicated.
Install at the ground rod electrically closest to service entrance. Set top of test well flush
with finished grade or floor.

Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance,
except where routed through short lengths of conduit.

1 Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports. Install so
vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type
connection is required, use a bolted clamp.

Grounding and Bonding for Piping:

1 Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit,
from building's main service equipment, or grounding bus, to main metal water service
entrances to building. Connect grounding conductors to main metal water service pipes,
using a bolted clamp connector or by bolting a lug-type connector to a pipe flange, using
one of the lug bolts of the flange. Where a dielectric main water fitting is installed,
connect grounding conductor on street side of fitting. Bond metal grounding conductor
conduit or sleeve to conductor at each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water
meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment
shutoff valve.

Grounding for Steel Building Structure: Install a driven ground rod at base of each corner
column and at intermediate exterior columns at distances not more than 60 feet (18 m) apart.

Ufer Ground (Concrete-Encased Grounding Electrode): Fabricate according to NFPA 70, using
aminimum of 20 feet (6 m) of bare copper conductor not smaller than No. 4 AWG.

1. If concrete foundation is less than 20 feet (6 m) long, coil excess conductor within base
of foundation.
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2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor
bolts. Extend grounding conductor below grade and connect to building grounding grid
or to grounding electrode external to concrete.

3.6 FIELD QUALITY CONTROL

A.  Testing Agency: Owner will engage a qualified testing and inspecting agency to perform field
tests and inspections and prepare test reports.

B. Testing Agency: Engage a qualified testing and inspecting agency to perform the following
field tests and inspections and prepare test reports:

C.  Perform the following tests and inspections and prepare test reports:

1 After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.

2. Test completed grounding system at each location where a maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal. Make tests at
ground rods before any conductors are connected.

a Measure ground resistance not less than two full days after last trace of
precipitation and without soil being moistened by any means other than natural
drainage or seepage and without chemical treatment or other artificial means of
reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to |EEE 81.

3. Prepare dimensioned drawings locating each test well, ground rod and ground rod
assembly, and other grounding electrodes. Identify each by letter in alphabetical order,
and key to the record of tests and observations. Include the number of rods driven and
their depth at each location, and include observations of weather and other phenomena
that may affect test results. Describe measures taken to improve test results.

D.  Report measured ground resistances that exceed the following values:

Power and Lighting Equipment or System with Capacity 500 kVA and Less: 10 ohms.
Power and Lighting Equipment or System with Capacity 500 to 1000 kVA: 5 ohms.
Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms.
Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s).

~pODNPE

E. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect
promptly and include recommendations to reduce ground resistance.

END OF SECTION 260526
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
B. Related Sectionsinclude the following:
1 Division 26 Section "Underground Ducts and Raceways for Electrical Systems' for
exterior ductbanks, manholes, and underground utility construction.
13 DEFINITIONS

A. EMT: Electrical metallic tubing.

B. ENT: Electrica nonmetallic tubing.

C. EPDM: Ethylene-propylene-diene terpolymer rubber.
D. FMC: Flexible meta conduit.

E. IMC: Intermediate metal conduit.

F. LFMC: Liquidtight flexible metal conduit.

G. LFNC: Liquidtight flexible nonmetallic conduit.

H. NBR: Acrylonitrile-butadiene rubber.

RNC: Rigid nonmetallic conduit.

14 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories. Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

B.  Comply with NFPA 70.
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PART 2 - PRODUCTS
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METAL CONDUIT AND TUBING

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.

Alflex Inc.

Allied Tube & Conduit; a Tyco International Ltd. Co.
Anamet Electrical, Inc.; Anaconda Metal Hose.
Electri-Flex Co.

Manhattan/CDT/Cole-Flex.

Maverick Tube Corporation.

O-Z Gedney; aunit of General Signal.

Wheatland Tube Company.

©OoNOOAWNE

Rigid Steel Conduit: ANSI C80.1.

Aluminum Rigid Conduit: ANSI C80.5.

IMC: ANSI C80.6.

PV C-Coated Steel Conduit: PV C-coated rigid steel conduit.

1. Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch (1 mm), minimum.

EMT: ANSI C80.3.
FMC: Zinc-coated steel.
LFMC: Flexible steel conduit with PV C jacket.

Fittings for Conduit (Including al Types and Flexible and Liquidtight), EMT, and Cable:
NEMA FB 1; listed for type and size raceway with which used, and for application and
environment in which installed.

1 Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886.

2. Fittings for EMT: Steel, set-screw type.

3 Coating for Fittings for PVC-Coated Conduit: Minimum thickness, 0.040 inch (1 mm),
with overlapping sleeves protecting threaded joints.

Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector assemblies,
and compounded for use to lubricate and protect threaded raceway joints from corrosion and
enhance their conductivity.

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 260533-2



Utah National Guard — WJRC DFCM Project #08280480
North Hanger Electrical Upgrade

22

A.

w

o O

m

23

NONMETALLIC CONDUIT AND TUBING

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.

Anamet Electrical, Inc.; Anaconda Metal Hose.
Arnco Corporation.

CANTEX Inc.

CertainTeed Corp.; Pipe & Plastics Group.
Condux International, Inc.

ElecSYS, Inc.

Electri-Flex Co.

. Lamson & Sessions; Carlon Electrical Products.
10. Manhattan/CDT/Cole-Flex.

11. RACO; aHubbell Company.

12. Thomas & Betts Corporation.

©ONOOAWNE

ENT: NEMA TC 13.

RNC: NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.

LFNC: UL 1660.

Fittingsfor ENT and RNC: NEMA TC 3; match to conduit or tubing type and material.

Fittingsfor LFNC: UL 514B.

METAL WIREWAY S

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Cooper B-Line, Inc.
2. Hoffman.
3. Square D; Schneider Electric.

Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise
indicated.

Fittings and Accessories. Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

Wireway Covers. Hinged type.

Finish: Manufacturer's standard enamel finish.
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BOXES, ENCLOSURES, AND CABINETS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
EGS/Appleton Electric.

Erickson Electrical Equipment Company.

Hoffman.

Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
O-Z/Gedney; a unit of General Signal.

RACO; a Hubbell Company.

Robroy Industries, Inc.; Enclosure Division.

Scott Fetzer Co.; Addet Division.

10.  Spring City Electrical Manufacturing Company.

11. Thomas & Betts Corporation.

12.  Walker Systems, Inc.; Wiremold Company (The).

13.  Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

©ONOOAWNE

Sheet Metal Outlet and Device Boxes: NEMA OS 1.

Cast-Metal Outlet and Device Boxes. NEMA FB 1, ferrous aloy, TypeFD, with gasketed
cover.

Nonmetallic Outlet and Device Boxes: NEMA OS 2.
Small Sheet Metal Pull and Junction Boxes; NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, cast aluminum with gasketed
cover.

Hinged-Cover Enclosures. NEMA 250, Type 1, with continuous-hinge cover with flush latch,
unless otherwise indicated.

1. Metal Enclosures: Stedl, finished inside and out with manufacturer's standard enamel.
Cabinets:

1 NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable
front, finished inside and out with manufacturer's standard enamel.

Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equi pment.

S S

SLEEVES FOR RACEWAYS

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized stedl, plain
ends.
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B.

C.

D.

2.6

A.

B.

2.7

Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or 0.138-inch
(1.3- or 3.5-mm) thickness as indicated and of length to suit application.

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”

SLEEVE SEALS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Advance Products & Systems, Inc.
2. Calpico, Inc.

3. Metraflex Co.

4. Pipeline Seal and Insulator, Inc.

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and cable.

1 Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of raceway or cable.

2. Pressure Plates: Carbon steel. Include two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
element.

SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

PART 3 - EXECUTION

31

A.

B.

RACEWAY APPLICATION
Outdoors: Apply raceway products as specified below, unless otherwise indicated:

Exposed Conduit: Rigid sted conduit.

Concealed Conduit, Aboveground: Rigid steel conduit.

Underground Conduit: RNC, Type EPC-40 80-PVC, direct buried.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Mator-Driven Equipment): LFMC.

5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

~pODNPE

Comply with the following indoor applications, unless otherwise indicated:

1 Exposed, Not Subject to Physical Damage: EMT.
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3.2

2. Exposed, Not Subject to Severe Physical Damage: EMT.Concealed in Ceilings and
Interior Walls and Partitions: EMT.

3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

4, Damp or Wet Locations: Rigid steel conduit.

5. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental
Air: EMT.

Minimum Raceway Size: 3/4-inch (21-mm) trade size.

Raceway Fittings: Compatible with raceways and suitable for use and location.

1 Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless
otherwise indicated.

2. PVC Externaly Coated, Rigid Steel Conduits: Use only fittings listed for use with that

material. Patch and seal all joints, nicks, and scrapes in PVC coating after installing
conduits and fittings. Use sealant recommended by fitting manufacturer.

Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
INSTALLATION

Comply with NECA 1 for installation requirements applicable to products specified in Part 2
except where requirements on Drawings or in this Article are stricter.

Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical
Systems."

Arrange stub-ups so curved portions of bends are not visible above the finished slab.

Install no more than the equivalent of three 90-degree bends in any conduit run except for
communications conduits, for which fewer bends are allowed.

Conceal conduit and EMT within finished walls, cellings, and floors, unless otherwise
indicated.

Raceways Embedded in Slabs:

1 Run conduit larger than 1-inch (27-mm) trade size, paralel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to dab
support.

2. Arrange raceways to cross building expansion joints at right angles with expansion
fittings.
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3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising
above the floor.

l. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

J Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors, including conductors smaller than No. 4 AWG.

K. Install pull wiresin empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-1b (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end
of pull wire.

L. Raceways for Optical Fiber and Communications Cable: Install raceways, metalic and
nonmetallic, rigid and flexible, as follows:

1 3/4-Inch (19-mm) Trade Size and Smaller: Install raceways in maximum lengths of 50

feet (15 m).

2. 1-Inch (25-mm) Trade Size and Larger: Install raceways in maximum lengths of 75 feet
(23 m).

3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway

unless Drawings show stricter requirements. Separate lengths with pull or junction boxes
or terminations at distribution frames or cabinets where necessary to comply with these
requirements.

M. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with
listed sealing compound. For concealed raceways, install each fitting in aflush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway
sealing fittings at the following points:

1 Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.
2. Where otherwise required by NFPA 70.

N.  Expansion-Joint Fittings for RNC: Install in each run of aboveground conduit that is located
where environmental temperature change may exceed 30 degF (17 deg C), and that has
straight-run length that exceeds 25 feet (7.6 m).

1 Install expansion-joint fittings for each of the following locations, and provide type and
quantity of fittings that accommodate temperature change listed for location:

a Outdoor Locations Not Exposed to Direct Sunlight: 125 degF (70 deg C)
temperature change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature
change.

C. Indoor Spaces: Connected with the Outdoors without Physical Separation: 125
deg F (70 deg C) Insert temperature temperature change.
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3.3

2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot
of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C)
of temperature change.

3. Install each expansion-joint fitting with position, mounting, and piston setting selected
according to manufacturer's written instructions for conditions at specific location at the
time of installation.

Flexible Conduit Connections. Use maximum of 72 inches (1830 mm) of flexible conduit for
recessed and semirecessed lighting fixtures, equipment subject to vibration, noise transmission,
or movement; and for transformers and motors.

1 Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall.

Set metal floor boxes level and flush with finished floor surface.

Set nonmetallic floor boxes level. Trim after instalation to fit flush with finished floor surface.

INSTALLATION OF UNDERGROUND CONDUIT
Direct-Buried Conduit:

1 Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified in Division 31 Section "Earth Moving" for pipe less than 6 inches
(150 mm) in nominal diameter.

Install backfill as specified in Division 31 Section "Earth Moving."

After installing conduit, backfill and compact. Start at tie-in point, and work toward end

of conduit run, leaving conduit at end of run free to move with expansion and contraction

as temperature changes during this process. Firmly hand tamp backfill around conduit to

provide maximum supporting strength. After placing controlled backfill to within 12

inches (300 mm) of finished grade, make final conduit connection at end of run and

complete backfilling with norma compaction as specified in Division 31 Section "Earth

Moving."

4, Install manufactured duct elbows for stub-ups at poles and equipment and at building
entrances through the floor, unless otherwise indicated. Encase elbows for stub-up ducts
throughout the length of the elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and
at building entrances through the floor.

wn

a Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches (75 mm) of concrete.

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit
horizontally a minimum of 60 inches (1500 mm) from edge of equipment pad or
foundation. Install insulated grounding bushings on terminations at equi pment.
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34

35

6. Warning Tape: Bury warning tape approximately 12 inches (300 mm) above direct-
buried conduits, placing them 24 inches (600 mm) o.c. Align tape aong the width and
along the centerline of conduit.

INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting conduits to minimize bends and deflections required for proper entrances.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as adjacent
undisturbed earth.

Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of
other enclosures 1 inch (25 mm) above finished grade.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators,
as required for installation and support of cables and conductors and as indicated. Select arm
lengths to be long enough to provide spare space for future cables, but short enough to preserve
adequate working clearances in the enclosure.

Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut
wall of enclosure with atool designed for material to be cut. Size holes for terminating fittings
to be used, and seal around penetrations after fittings are installed.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

Rectangular Sleeve Minimum Metal Thickness:

1 For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no side
greater than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches (1270

mm) and 1 or more sides equal to, or greater than, 16 inches (400 mm), thickness shall be
0.138 inch (3.5 mm).

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall.

Cut deevesto length for mounting flush with both surfaces of walls.

Extend deevesinstalled in floors 2 inches (50 mm) above finished floor level.
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3.6

3.7

3.8

H.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway
unless sleeve sedl isto be installed or unless seismic criteriarequire different clearance.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway, using joint sealant appropriate for size, depth, and location of joint. Refer to
Division 07 Section "Joint Sealants' for materials and installation.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway penetrations. Install sleeves and seal with firestop materials. Comply
with Division 07 Section "Penetration Firestopping."

Roof-Penetration Sleeves: Sea penetration of individua raceways with flexible, boot-type
flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical
Sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe
and deeve for installing mechanical sleeve sedls.

Underground, Exterior-Wall Penetrations: Install cast-iron "wall pipes' for deeves. Size
deeves to dlow for 1-inch (25-mm) annular clear space between raceway and deeve for
installing mechanical deeve sedls.

SLEEVE-SEAL INSTALLATION
Install to seal underground, exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for raceway material
and size. Position raceway in center of deeve. Assemble mechanical deeve seals and install in
annular space between raceway and deeve. Tighten bolts against pressure plates that cause
sealing elements to expand and make watertight seal.

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly. Firestopping materials and installation requirements
are specified in Division 07 Section "Penetration Firestopping."

PROTECTION

Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are
without damage or deterioration at time of Substantial Completion.

1 Repair damage to gavanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PV C or paint finishes with matching touchup coating recommended by
manufacturer.
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END OF SECTION 260533
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SECTION 260548 - VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A.  This Section includes the following:
1 Channel support systems.
2. Anchorage bushings and washers.
13 DEFINITIONS
A. ThelBC: International Building Code.
B. ICC-ES: ICC-Evaluation Service.

C. OSHPD: Office of Statewide Health Planning and Development for the State of California

14 PERFORMANCE REQUIREMENTS
A.  Seismic-Restraint Loading:

1 Site Class as Defined in the IBC: Contractor shall enlist the services of a Structural
Engineer and shall verify requirements based on the Owner provided soils report.

2. Assigned Seismic Use Group or Building Category as Defined in the IBC: Contractor
snall enlist the services of a Structural Engineer and shall verify requirements based on
the Owner provided soils report.

15 QUALITY ASSURANCE
A. Testing Agency Quadlifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as
defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are
more stringent.

C. Wedding: Qualify procedures and personnel according to AWSD1.1/D1.1M, "Structural
Welding Code - Stedl."
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D.

E.

Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum
seismic-restraint ratings. Ratings based on independent testing are preferred to ratings based on
calculations. If preapproved ratings are not available, submittals based on independent testing
are preferred. Calculations (including combining shear and tensile loads) to support seismic-
restraint designs must be signed and sealed by a qualified professional engineer.

Comply with NFPA 70.

PART 2 - PRODUCTS

21

A.

C.

SEISMIC-RESTRAINT DEVICES

Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Amber/Booth Company, Inc.

California Dynamics Corporation.

Cooper B-Line, Inc.; adivision of Cooper Industries.
Hilti Inc.

Loos & Co.; Seismic Earthquake Division.

Mason Industries.

TOLCO Incorporated; a brand of NIBCO INC.
Unistrut; Tyco International, Ltd.

ONoOOAWNE

General Requirements for Restraint Components: Rated strengths, features, and application
requirements shall be as defined in reports by an agency acceptable to authorities having
jurisdiction.

1 Structural Safety Factor: Allowable strength in tension, shear, and pullout force of
components shall be at least four times the maximum seismic forces to which they will be
subj ected.

Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted
steel channels with accessories for attachment to braced component at one end and to building
structure at the other end and other matching components and with corrosion-resistant coating;
and rated in tension, compression, and torsion forces.

Restraint Cables: ASTM A 603 galvanized-steel cables with end connections made of steel
assemblies with thimbles, brackets, swivels, and bolts designed for restraining cable service;
and with a minimum of two clamping bolts for cable engagement.

Hanger Rod Stiffener: Steel tube or steel dotted-support-system sleeve with internally bolted
connections to hanger rod. Do not weld stiffeners to rods.

Bushings for Floor-Mounted Equipment Anchor: Neoprene bushings designed for rigid
equipment mountings, and matched to type and size of anchors and studs.
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G.

H.

J.

22

A.

B.

Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene
elements and steel sleeves designed for rigid equipment mountings, and matched to type and
size of attachment devices.

Resilient Isolation Washers and Bushings. One-piece, molded, oil- and water-resistant
neoprene, with aflat washer face.

Mechanical Anchor: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for
interior applications and stainless steel for exterior applications. Select anchors with strength
required for anchor and as tested according to ASTM E 488. Minimum length of eight times
diameter.

Adhesive Anchor: Drilled-in and capsule anchor system containing polyvinyl or urethane
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.
Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless
steel for exterior applications. Select anchor bolts with strength required for anchor and as
tested according to ASTM E 488.

FACTORY FINISHES
Finish: Manufacturer's standard prime-coat finish ready for field painting.

Finish: Manufacturer's standard paint applied to factory-assembled and -tested equipment
before shipping.

Powder coating on springs and housings.

All hardware shall be galvanized. Hot-dip galvanize metal components for exterior use.
Baked enamel or powder coat for metal components on isolators for interior use.
Color-code or otherwise mark vibration isolation and seismic-control devices to indicate

capacity range.

PN PE

PART 3 - EXECUTION

31

A.

B.

C.

3.2

A.

EXAMINATION

Examine areas and equipment to receive vibration isolation and seismic-control devices for
compliance with requirements for installation tolerances and other conditions affecting
performance.

Examine roughing-in of reinforcement and cast-in-place anchors to verify actua locations
before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLICATIONS

Multiple Raceways or Cables: Secure raceways and cables to trapeze member with clamps
approved for application by an agency acceptable to authorities having jurisdiction.
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3.3

34

B.

Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings
to receive them and where required to prevent buckling of hanger rods due to seismic forces.

Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength will be adequate to carry present and future static and seismic loads
within specified loading limits.

SEISMIC-RESTRAINT DEVICE INSTALLATION
Equipment and Hanger Restraints:

1 Install restrained isolators on electrical equipment.

2. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance
between anchor and adjacent surface exceeds 0.125 inch (3.2 mm).

3. Install seismic-restraint devices using methods approved by an agency acceptable to
authorities having jurisdiction providing required submittals for component.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

Attachment to Structure: |f specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

Drilled-in Anchors:

1 Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or
drilling. Notify the structural engineer if reinforcing steel or other embedded items are
encountered during drilling. Locate and avoid prestressed tendons, electrical and
telecommunications conduit, and gaslines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved
full design strength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty
sleeve anchors shall be installed with seeve fully engaged in the structural element to
which anchor is to be fastened.

4, Adhesive Anchors: Clean holes to remove loose materia and drilling dust prior to
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole
and progressing toward the surface in such a manner as to avoid introduction of air
pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.

6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior
applications.

ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways
where they cross seismic joints, where adjacent sections or branches are supported by different
structural elements, and where they terminate with connection to equipment that is anchored to
adifferent structural element from the one supporting them as they approach equipment.
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35 FIELD QUALITY CONTROL

A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections and prepare
test reports.

B.  Performtests and inspections.

C. Testsand Inspections:

1

2.

Ea

©oNOo O

Provide evidence of recent calibration of test equipment by atesting agency acceptable to
authorities having jurisdiction.

Schedule test with Owner, through Engineer, before connecting anchorage device to
restrained component (unless postconnection testing has been approved), and with at least
seven days advance notice.

Obtain Engineer's approval before transmitting test loads to structure. Provide temporary
|oad-spreading members.

Test at least four of each type and size of installed anchors and fasteners selected by
Engineer.

Test to 90 percent of rated proof load of device.

Measure isolator restraint clearance.

Measure isolator deflection.

Verify snubber minimum clearances.

If a device fails test, modify all installations of same type and retest until satisfactory
results are achieved.

D. Remove and replace malfunctioning units and retest as specified above.

E. Prepare test and inspection reports.

3.6 ADJUSTING

A.  Adjust isolators after isolated equipment is at operating weight.

B.  Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.
After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

C. Adjust active height of spring isolators.

D. Adjust restraints to permit free movement of equipment within norma mode of operation.

END OF SECTION 260548
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

11

A.

12

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:
Underground-line warning tape.
Warning labels and signs.

Instruction signs.

Equipment identification labels.
Miscellaneous identification products.

grLOdDE

SUBMITTALS
Product Data: For each electrical identification product indicated.

Identification Schedulee An index of nomenclature of electrica equipment and system
components used in identification signs and labels.

Samples. For each type of label and sign to illustrate size, colors, lettering style, mounting
provisions, and graphic features of identification products.

QUALITY ASSURANCE

Comply with ANSI A13.1 and ANSI C2.

Comply with NFPA 70.

Comply with 29 CFR 1910.145.

COORDINATION

Coordinate identification names, abbreviations, colors, and other features with requirements in
the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation
and Maintenance Manual, and with those required by codes, standards, and 29 CFR 1910.145.
Use consistent designations throughout Project.

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.
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C.

D.

Coordinate installation of identifying devices with location of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar conceal ment.

PART 2 - PRODUCTS

21

A.

22

23

UNDERGROUND-LINE WARNING TAPE
Description: Permanent, bright-colored, continuous-printed, polyethylene tape.

Not less than 6 inches (150 mm) wide by 4 mils (0.102 mm) thick.
Compounded for permanent direct-burial service.

Embedded continuous metallic strip or core.

Printed legend shall indicate type of underground line.

AW PE

WARNING LABELS AND SIGNS
Comply with NFPA 70 and 29 CFR 1910.145.

Self-Adhesive Warning Labels: Factory printed, multicolor, pressure-sensitive adhesive labels,
configured for display on front cover, door, or other access to eguipment, unless otherwise
indicated.

Baked-Enamel Warning Signs: Preprinted aluminum signs, punched or drilled for fasteners,
with colors, legend, and size required for application. 1/4-inch (6.4-mm) grommets in corners
for mounting. Nominal size, 7 by 10 inches (180 by 250 mm).

Metal-Backed, Butyrate Warning Signs:  Weather-resistant, nonfading, preprinted, cellulose-
acetate butyrate signs with 0.0396-inch (1-mm) galvanized-steel backing; and with colors,
legend, and size required for application. 1/4-inch (6.4-mm) grommets in corners for mounting.
Nominal size, 10 by 14 inches (250 by 360 mm).

Warning label and sign shall include, but are not limited to, the following legends:

1 Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 42 INCHES
(1068 MM)."

INSTRUCTION SIGNS

Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs
up to 20 sg. in. (129 sg. cm) and 1/8 inch (3.2 mm) thick for larger sizes.

1 Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.
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25

PART 3 -

31

A.

3. Framed with mitered acrylic molding and arranged for attachment at applicable
equi pment.
EQUIPMENT IDENTIFICATION LABELS

Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting.
White letters on a dark-gray background. Minimum letter height shall be 3/8 inch (10 mm).

Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be
1inch (25 mm).

MISCELLANEOUS IDENTIFICATION PRODUCTS

Cable Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.

Minimum Width: 3/16 inch (5 mm).

Tensile Strength: 50 Ib (22.6 kg), minimum.

Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
Color: Black, except where used for color-coding.

rpODPE

Paint: Paint materials and application requirements are specified in Divison 09 painting
Sections.

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

EXECUTION

APPLICATION

Raceways and Duct Banks More Than 600 V Concealed within Buildings: 4-inch- (100-mm-)
wide black stripes on 10-inch (250-mm) centers over orange background that extends full length
of raceway or duct and is 12 inches (300 mm) wide. Stencil legend "DANGER CONCEALED
HIGH VOLTAGE WIRING" with 3-inch- (75-mm-) high black letters on 20-inch (500-mm)
centers. Stop stripes at legends. Apply to the following finished surfaces:

1 Floor surface directly above conduits running beneath and within 12 inches (300 mm) of
afloor that isin contact with earth or is framed above unexcavated space.

2. Wall surfaces directly external to raceways concealed within wall.

3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in
the building, or concealed above suspended ceilings.

Power-Circuit Conductor Identification: For secondary conductors No. 1/0 AWG and larger in
vaults, pull and junction boxes, manholes, and handholes use color-coding conductor tape.
Identify source and circuit number of each set of conductors. For single conductor cables,
identify phase in addition to the above.
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C.

Branch-Circuit Conductor Identification: Where there are conductors for more than three
branch circuits in same junction or pull box, use color-coding conductor tape aluminum
wraparound marker labels. Identify each ungrounded conductor according to source and circuit
number.

Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source
and circuit number.

Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control,
signal, sound, intercommunications, voice, and data connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and
pull points. ldentify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system used
by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and
Operation and Maintenance Manual.

Locations of Underground Lines: Identify with underground-line warning tape for power,
lighting, communication, and control wiring and optical fiber cable.

Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Comply
with 29 CFR 1910.145 and apply baked-enamel warning signs. Identify system voltage with
black letters on an orange background. Apply to exterior of door, cover, or other access.

1 Equipment with Multiple Power or Control Sources. Apply to door or cover of
equipment including, but not limited to, the following:

a Power transfer switches.
b. Controls with external control power connections.

2. Equipment Requiring Workspace Clearance According to NFPA 70: Unless otherwise
indicated, apply to door or cover of equipment but not on flush panelboards and similar
equipment in finished spaces.

Instruction Signs:

1 Operating Instructions:  Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Instal instruction
signs with approved legend where instructions are needed for system or equipment
operation.

2. Emergency Operating Instructions: Install instruction signs with white legend on a red
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at
equipment used for power transfer.

Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.
Apply labels to disconnect switches and protection equipment, central or master units, control
panels, control stations, termina cabinets, and racks of each system. Systems include power,
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is
provided with its own identification.
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3.2

1 Labeling Instructions:

a

Indoor Equipment: Engraved, laminated acrylic or melamine label. Unless
otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high
letters on 1-1/2-inch- (38-mm-) high label; where 2 lines of text are required, use
labels 2 inches (50 mm) high.

Outdoor Equipment: Engraved, laminated acrylic or melamine label.

Elevated Components: Increase sizes of labels and letters to those appropriate for
viewing from the floor.

2. Equipment to Be Labeled:

a Panelboards, electrical cabinets, and enclosures.

b. Access doors and panels for concealed electrical items.

C. Electrical switchgear and switchboards.

d. Transformers.

e Electrical substations.

f. Emergency system boxes and enclosures.

0. Motor-control centers.

h. Disconnect switches.

i Enclosed circuit breakers.

J- Motor starters.

k. Push-button stations.

l. Power transfer equipment.

m.  Contactors.

n. Remote-controlled switches, dimmer modules, and control devices.

0. Battery inverter units.

p. Battery racks.

g. Power-generating units.

r. Voice and data cable terminal equipment.

S. Master clock and program equipment.

t. Intercommunication and call system master and staff stations.

u. Tdevision/audio components, racks, and controls.

V. Fire-alarm control panel and annunciators.

W. Security and intrusion-detection control stations, control panels, terminal cabinets,
and racks.

X. Monitoring and control equipment.

y. Uninterruptible power supply equipment.

Z Terminals, racks, and patch panels for voice and data communication and for
signal and control functions.

INSTALLATION

Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.
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D.

Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to
the location and substrate.

System ldentification Color Banding for Raceways and Cables: Each color band shall
completely encircle cable or conduit. Place adjacent bands of two-color markings in contact,
side by side. Locate bands at changesin direction, at penetrations of walls and floors, at 50-foot
(15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in
congested aress.

Color-Coding for Phase and Voltage Level Identification, 600 V and Less: Use the colors listed
below for ungrounded service, feeder, and branch-circuit conductors.

1 Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having
jurisdiction permit, field applied.
2. Colorsfor 208/120-V Circuits:

a Phase A: Black.
b. Phase B: Red.
C. Phase C: Blue.

3. Colorsfor 480/277-V Circuits:

a Phase A: Brown.
b. Phase B: Orange.
C. Phase C: Y€low.

4, Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for aminimum
distance of 6 inches (150 mm) from terminal points and in boxes where splices or taps are
made. Apply last two turns of tape with no tension to prevent possible unwinding.
L ocate bands to avoid obscuring factory cable markings.

Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or
cable at alocation with high visibility and accessibility.

Underground-Line Warning Tape:  During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches (150 to 200 mm) below
finished grade. Use multiple tapes where width of multiple lines installed in a common
trenchexceeds 16 inches (400 mm) overall.

Painted Identification: Prepare surface and apply paint according to Division 09 painting
Sections.

END OF SECTION 260553
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SECTION 261200 - MEDIUM-VOLTAGE TRANSFORMERS

PART 1- GENERAL

11

12

13

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following types of transformers with medium-voltage primaries:
1. Pad-mounted, liquid-filled transformers.

DEFINITIONS

NETA ATS: Acceptance Testing Specification.

SUBMITTALS

Product Data Include rated nameplate data, capacities, weights, dimensions, minimum
clearances, installed devices and features, location of each field connection, and performance
for each type and size of transformer indicated.

Manufacturer Seismic Qualification Certification:  Submit certification that transformer

assembly and components will withstand seismic forces defined in Division 26 Section

"Vibration and Seismic Controls for Electrical Systems® Include the following:

1 Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

a The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified and the
unit will be fully operational after the seismic event."

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Qualification Data: For testing agency.
Source quality-control test reports.
Field quality-control test reports.

Follow-up service reports.
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15

16

1.7

18

Operation and Maintenance Data: For transformer and accessories to include in emergency,
operation, and maintenance manuals.

QUALITY ASSURANCE

Testing Agency Quadlifications: An independent testing agency, with the experience and

capability to conduct the testing indicated, that is a member company of the InterNational

Electrical Testing Association or is a nationally recognized testing laboratory (NRTL) as

defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1 Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

Product Options: Drawings indicate size, profiles, and dimensional requirements of
transformers and are based on the specific system indicated. Refer to Division 01 Section
"Product Requirements."

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with IEEE C2.

Comply with ANSI C57.12.10, ANSI C57.12.28, |IEEE C57.12.70, and | EEE C57.12.80.

Comply with NFPA 70.

DELIVERY, STORAGE, AND HANDLING

Store transformers protected from weather and so condensation will not form on or in units.
Provide temporary heating according to manufacturer's written instructions.

PROJECT CONDITIONS

Service Conditions: |EEE C37.121, usua service conditions except for the following:

1 Exposure to significant solar radiation.

2. Altitudes above 4600 feet (1402 m).

3. Ambient temperatures from -20-degrees F to 110-degrees F.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.
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PART 2 - PRODUCTS

21

22

A.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Cooper Industries; Cooper Power Systems Division.

Cutler-Hammer.

Federal Pacific Transformer Company; Division of Electro-Mechanical Corp.
GE Electrical Distribution & Control.

Siemens Energy & Automation, Inc.

Uptegraff, R. E. Mfg. Co.

Virginia Transformer Corp.

ONOO R WNE

PAD-MOUNTED, LIQUID-FILLED TRANSFORMERS
Description: ANSI C57.12.13, IEEE C57.12.00, pad-mounted, 2-winding transformers.

Insulating Liquid: Less flammable, edible-seed-oil based, and UL listed as complying with
NFPA 70 requirements for fire point of not less than 300 deg C when tested according to
ASTM D 92. Liquid shal be biodegradable and nontoxic.

Insulation Temperature Rise: 55 deg C when operated at rated kVA output in a 40 degC
ambient temperature. Transformer shall be rated to operate at rated kilovolt ampere in an
average ambient temperature of 30 deg C over 24 hours with a maximum ambient temperature
of 40 deg C without loss of service life expectancy.

Windings: copper.
Basic Impulse Level: 95 kV.

Full-Capacity Voltage Taps: Four 2.5 percent taps, 2 above and 2 below rated high voltage;
with externally operable tap changer for de-energized use and with position indicator and
padlock pin feature.

High-Voltage Switch: 200 A, make-and-latch rating of 10-kA RMS, symmetrical, arranged for
loop feed with 3-phase, 4-position, gang-operated, load-break switch that is oil immersed in
transformer tank with hook-stick operating handle in primary compartment.

Primary Fuses: 150-kV fuse assembly with fuses complying with |IEEE C37.47.
1 Bay-O-Net liquid-immersed fuses in series with liquid-immersed current-limiting fuses.
Bay-O-Net fuses shall be externally replaceable without opening transformer tank.

Surge Arresters: Distribution class, one for each primary phase; complying with |IEEE C62.11
and NEMA LA 1; support from tank wall within high-voltage compartment. Transformers shall
have three arresters for loop-feed circuits.
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J. High-Voltage Terminations and Equipment: Dead front with externally clamped porcelain
bushings and cable connectors suitable for terminating primary cable.

K. Accessories:

NogakrwdpE

Drain Vave: 1 inch (25 mm), with sampling device.
Dial-type thermometer.

Liquid-level gage.

Pressure-vacuum gage.

Pressure Relief Device: Self-sealing with an indicator.
Mounting provisions for low-voltage current transformers.
Mounting provisions for low-voltage potential transformers.

23 IDENTIFICATION DEVICES

A. Nameplates: Engraved, laminated-plastic or metal nameplate for each transformer, mounted
with corrosion-resistant screws. Nameplates and label products are specified in Division 26
Section "ldentification for Electrical Systems.”

24 SOURCE QUALITY CONTROL

A. Factory Tests: Perform design and routine tests according to standards specified for
components. Conduct transformer tests according to IEEE C57.12.90.

B. Factory Tests: Perform the following factory-certified tests on each transformer:

1

ok wi

© N

Resistance measurements of all windings on rated-voltage connection and on tap extreme

connections.

Ratios on rated-voltage connection and on tap extreme connections.

Polarity and phase relation on rated-voltage connection.

No-load loss at rated voltage on rated-voltage connection.

Excitation current at rated voltage on rated-voltage connection.

Impedance and load loss at rated current on rated-voltage connection and on tap extreme

connections.

Applied potential.

Induced potential.

Temperature Test: |If transformer is supplied with auxiliary cooling equipment to provide

more than one rating, test at lowest kilovolt-ampere Class OA or Class AA rating and

highest kilovolt-ampere Class OA/FA or Class AA/FA rating.

a Temperature test is not required if record of temperature test on an essentialy
duplicate unit is available.

PART 3 - EXECUTION

31 EXAMINATION

A. Examine areas and conditions for compliance with requirements for medium-voltage
transformers.
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B.

3.2

3.3

34

Examine roughing-in of conduits and grounding systems to verify the following:

1 Wiring entries comply with layout requirements.

2. Entries are within conduit-entry tolerances specified by manufacturer and no feeders will
have to cross section barriers to reach load or line lugs.

Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where
transformers will be installed.

Verify that ground connections are in place and that requirements in Division 26 Section
"Grounding and Bonding for Electrica Systems" have been met. Maximum ground resistance
snall be 5 ohms at location of transformer.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install transformers on concrete bases.

1. Anchor transformers to concrete bases according to manufacturer's written instructions,
seismic codes at Project, and requirements in Division 26 Section "Hangers and Supports
for Electrical Systems.”

2. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm)
larger in both directions than supported unit and 4 inches (100 mm) high.

3. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and reinforcement as
specified in Division 03 Section "Cast-in-Place Concrete.”

4, Install dowel rods to connect concrete bases to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch (450-mm) centers around full perimeter of base.

5. Install epoxy-coated anchor bolts, for supported equipment, that extend through concrete
base and anchor into structural concrete floor.

6. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

7. Tack-weld or bolt transformers to channel-iron sills embedded in concrete bases. Install
sillslevel and grout flush with floor or base.

Maintain minimum clearances and workspace at equipment according to manufacturer's written
instructions and NFPA 70.

IDENTIFICATION

Identify field-installed wiring and components and provide warning signs as specified in
Division 26 Section "Identification for Electrical Systems."

CONNECTIONS

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."
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35

3.6

B.

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors
and Cables."

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing and inspecting agency to perform the following
field tests and inspections and prepare test reports:

Perform the following field tests and inspections and prepare test reports:

1 After instaling transformers but before primary is energized, verify that grounding
system at substation istested at specified value or less.

2. After installing transformers and after electrical circuitry has been energized, test for
compliance with requirements.

3. Perform visual and mechanical inspection and electrical test stated in NETA ATS.
Certify compliance with test parameters.

4, Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equi pment.

Remove and replace malfunctioning units and retest as specified above.

Test Reports: Prepare written reports to record the following:

1 Test procedures used.

2. Test results that comply with requirements.

3. Test results that do not comply with requirements and corrective actions taken to achieve
compliance with requirements.

FOLLOW-UP SERVICE

Voltage Monitoring and Adjusting: If requested by Owner, perform the following voltage

monitoring after Substantial Completion but not more than six months after Final Acceptance:

1 During a period of normal load cycles as evaluated by Owner, perform seven days of
three-phase voltage recording at secondary terminals of each transformer. Use voltmeters
with calibration traceable to National Institute of Science and Technology standards and
with a chart speed of not less than 1 inch (25 mm) per hour. Voltage unbalance greater
than 1 percent between phases, or deviation of any phase voltage from nominal value by
more than plus or minus 5 percent during test period, is unacceptable.

2. Corrective Actions: If test results are unacceptable, perform the following corrective
actions, as appropriate:

a Adjust transformer taps.
b. Prepare written request for voltage adjustment by electric utility.

3. Retests:  After corrective actions have been performed, repeat monitoring until
satisfactory results are obtained.

4, Report: Prepare written report covering monitoring and corrective actions performed.

END OF SECTION 261200
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SECTION 262200 - LOW-VOLTAGE TRANSFORMERS

PART 1- GENERAL

11

12

13

A.

D.

E.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following types of dry-type transformers rated 600 V and less, with
capacities up to 1000 kVA:

1. Distribution transformers.

SUBMITTALS

Product Data: Include rated nameplate data, capacities, weights, dimensions, minimum
clearances, installed devices and features, and performance for each type and size of
transformer indicated.

Shop Drawings. Detail equipment assemblies and indicate dimensions, weights, |oads, required
clearances, method of field assembly, components, and location and size of each field
connection.

1 Wiring Diagrams. Power, signal, and control wiring.
Manufacturer Seismic Qualification Certification: Submit certification that transformers,
accessories, and components will withstand seismic forces defined in Division 26 Section

"Vibration and Seismic Controls for Electrical Systems." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

a The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified.”

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Quadlification Data: For testing agency.

Source quality-control test reports.
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14

15

16

F.

G.

Field quality-control test reports.

Operation and Maintenance Data: For transformers to include in emergency, operation, and
mai ntenance manuals.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1 Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as
defined by OSHA in 29 CFR 1910.7.

Source Limitations: Obtain each transformer type through one source from a single
manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with IEEE C57.12.91, "Test Code for Dry-Type Distribution and Power Transformers.”

DELIVERY, STORAGE, AND HANDLING

Temporary Heating: Apply temporary heat according to manufacturer's written instructions
within the enclosure of each ventilated-type unit, throughout periods during which equipment is
not energized and when transformer is not in a space that is continuously under normal control
of temperature and humidity.

COORDINATION

Coordinate size and location of concrete bases with actual transformer provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified in
Division 03.

Coordinate installation of wall-mounting and structure-hanging supports with actual transformer
provided.
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PART 2 - PRODUCTS

21

A.

22

23

MANUFACTURERS

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

Eaton Electrical Inc.; Cutler-Hammer Products.

Federal Pacific Transformer Company; Division of Electro-Mechanical Corp.

General Electric Company.

Siemens Energy & Automation, Inc.

Square D; Schneider Electric.

gL E

GENERAL TRANSFORMER REQUIREMENTS

Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.
Cores: Grain-oriented, non-aging silicon stedl.

Cails: Continuous windings without splices except for taps.

1 Internal Coil Connections: Brazed or pressure type.

2. Coil Material: Copper.

DISTRIBUTION TRANSFORMERS

Comply with NEMA ST 20, and list and label as complying with UL 1561.

Provide transformers that are constructed to withstand seismic forces specified in Division 26
Section "Vibration and Seismic Controls for Electrical Systems.”

Cores: One leg per phase.

Enclosure: Ventilated, NEMA 250, Type 2.

1 Core and coil shall be encapsulated within resin compound, sealing out moisture and air.
Transformer Enclosure Finish: Comply with NEMA 250.

1 Finish Color: Gray.

Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and two 2.5 percent
taps below normal full capacity.

Insulation Class: 220 deg C, UL-component-recognized insulation system with a maximum of
130 deg C rise above 40 deg C ambient temperature.

Energy Efficiency for Transformers Rated 15 kVA and Larger:

1 Complying with NEMA TP 1, Class 1 efficiency levels.
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24

25

A.

A.

B.

2. Tested according to NEMA TP 2.

K-Factor Rating: Transformers indicated to be K-factor rated shall comply with UL 1561

requirements for nonsinusoidal load current-handling capability to the degree defined by

designated K-factor.

1 Unit shall not overheat when carrying full-load current with harmonic distortion
corresponding to designated K-factor.

2. Indicate value of K-factor on transformer namepl ate.

IDENTIFICATION DEVICES

Nameplates: Engraved, laminated-plastic or metal nameplate for each distribution transformer,

mounted with corrosion-resistant screws. Nameplates and label products are specified in

Division 26 Section "ldentification for Electrical Systems."

SOURCE QUALITY CONTROL

Test and inspect transformers according to IEEE C57.12.91.

Factory Sound-Level Tests: Conduct sound-level tests on equipment for this Project.

PART 3 - EXECUTION

31

3.2

A.

A.

EXAMINATION

Examine conditions for compliance with enclosure- and ambient-temperature requirements for
each transformer.

Verify that field measurements are as needed to maintain working clearances required by
NFPA 70 and manufacturer's written instructions.

Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where
transformers will be installed.

Verify that ground connections are in place and requirements in Divison 26 Section
"Grounding and Bonding for Electrical Systems" have been met. Maximum ground resistance
snall be 5 ohms at location of transformer.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install wall-mounting transformers level and plumb with wall brackets fabricated by
transformer manufacturer.
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3.3

34

35

1 Brace wall-mounting transformers as specified in Division 26 Section "Vibration and
Seismic Controls for Electrical Systems.

Construct concrete bases and anchor floor-mounting transformers according to manufacturer's
written instructions, seismic codes applicable to Project, and requirements in Division 26
Section "Vibration and Seismic Controls for Electrical Systems.”

CONNECTIONS

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors
and Cables."

FIELD QUALITY CONTROL
Perform tests and inspections and prepare test reports.

1 Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Tests and Inspections:

1 Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

Remove and replace units that do not pass tests or inspections and retest as specified above.

Infrared Scanning: Two months after Substantial Completion, perform an infrared scan of
transformer connections.

1 Use an infrared-scanning device designed to measure temperature or detect significant
deviations from normal values. Provide documentation of device calibration.

2. Perform 2 follow-up infrared scans of transformers, one at 4 months and the other at 11
months after Substantial Completion.

3. Prepare a certified report identifying transformer checked and describing results of
scanning. Include notation of deficiencies detected, remedia action taken, and scanning
observations after remedia action.

Test Labeling: On completion of satisfactory testing of each unit, attach a dated and signed
"Satisfactory Test" label to tested component.

ADJUSTING

Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy

period. Adjust transformer taps to provide optimum voltage conditions at secondary terminals.
Optimum is defined as not exceeding nameplate voltage plus 10 percent and not being lower
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than namepl ate voltage minus 3 percent at maximum load conditions. Submit recording and tap
settings as test results.

B.  Connect buck-boost transformers to provide nameplate voltage of equipment being served, plus
or minus 5 percent, at secondary terminals.

C.  Output Settings Report: Prepare awritten report recording output voltages and tap settings.

3.6 CLEANING

A.  Vacuum dirt and debris; do not use compressed air to assist in cleaning.

END OF SECTION 16461
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SECTION 262413 - SWITCHBOARDS

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Service and distribution switchboards rated 600 V and less.
Transient voltage suppression devices.

Disconnecting and overcurrent protective devices.
Instrumentation.

Control power.

Accessory components and features.

| dentification.

Nogak,rwdhpr

PERFORMANCE REQUIREMENTS

Seismic Performance:  Switchboards shall withstand the effects of earthquake motions
determined according to SEI/ASCE 7.

1 The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified.”

SUBMITTALS

Product Data: For each type of switchboard, overcurrent protective device, transient voltage
suppression device, ground-fault protector, accessory, and component indicated. Include
dimensions and manufacturers technical data on features, performance, electrica
characterigtics, ratings, accessories, and finishes.

Shop Drawings: For each switchboard and related equipment.

1. Include dimensioned plans, elevations, sections, and detals, including required
clearances and service space around equipment. Show tabulations of installed devices,
equipment features, and ratings.

Detail enclosure types for types other than NEMA 250, Type 1.

Detail bus configuration, current, and voltage ratings.

Detail short-circuit current rating of switchboards and overcurrent protective devices.
Include descriptive documentation of optional barriers specified for electrical insulation
and isolation.

SR A
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6. Detail utility company's metering provisions with indication of approval by utility
company.

7. Include evidence of NRTL listing for series rating of installed devices.

8. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

9. Include schematic and wiring diagrams for power, signal, and control wiring.

Seismic Quadlification Certificates.  Submit certification that switchboards, overcurrent
protective devices, accessories, and components will withstand seismic forces defined in
Division 26 Section "Vibration and Seismic Controls for Electrical Systems." Include the
following:

1 Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field Quality-Control Reports:

1 Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
reguirements.

Operation and Maintenance Data: For switchboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 01 Section
"Operation and Maintenance Data," include the following:

1 Routine maintenance requirements for switchboards and all installed components.

2. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

3. Time-current coordination curves for each type and rating of overcurrent protective
device included in switchboards. Submit on tranducent log-log graft paper; include
selectable ranges for each type of overcurrent protective device.

QUALITY ASSURANCE

Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 and
trained in electrical safety as required by NFPA 70E.

Testing Agency Qualifications: Member company of NETA or an NRTL.

1 Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

Source Limitations: Obtain switchboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.
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D.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for
switchboards including clearances between switchboards and adjacent surfaces and other items.
Comply with indicated maximum dimensions.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Comply with NEMA PB 2.
Comply with NFPA 70.

Comply with UL 891.

DELIVERY, STORAGE, AND HANDLING
Deliver switchboards in sections or lengths that can be moved past obstructions in delivery path.

Handle and prepare switchboards for installation according to NECA 400.

PROJECT CONDITIONS

Installation Pathway: Remove and replace access fencing, doors, lift-out pandls, and structures
to provide pathway for moving switchboards into place.

Environmental Limitations:

1 Do not deliver or install switchboards until spaces are enclosed and wesathertight, wet
work in spacesis complete and dry, work above switchboards is complete, and temporary
HVAC system is operating and maintaining ambient temperature and humidity conditions
at occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated:

a Ambient Temperature: Not exceeding 104 deg F (40 deg C).
b. Altitude: Not exceeding 4600 feet (1402 m).

Service Conditions:. NEMA PB 2, usual service conditions, as follows:

1 Ambient temperatures within limits specified.
2. Altitude not exceeding 4600 feet (1402 m).

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary electric service according to requirements indicated:

1 Notify Engineer no fewer than seven days in advance of proposed interruption of electric
service.

2. Indicate method of providing temporary electric service.

3. Do not proceed with interruption of electric service without Engineer’s and Owner’s
written permission.
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A.

B.

19

A.

1.10

A.

4. Comply with NFPA 70E.

COORDINATION

Coordinate layout and installation of switchboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors
and panels.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified in
Division 03.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within
specified warranty period.

1 Warranty Period: Five years from date of Substantial Completion.

EXTRA MATERIALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1 Potential Transformer Fuses: Equal to 10 percent of quantity installed for each size and
type, but no fewer than two of each size and type.

2. Control-Power Fuses: Equal to 10 percent of quantity installed for each size and type,
but no fewer than two of each size and type.

3. Fuses and Fusible Devices for Fused Circuit Breakers: Equal to 10 percent of quantity
installed for each size and type, but no fewer than three of each size and type.

4, Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and
type, but no fewer than three of each size and type.

5. Fuses for Fused Power-Circuit Devices. Equal to 10 percent of quantity installed for
each size and type, but no fewer than three of each size and type.

6. Indicating Lights: Equal to 10 percent of quantity installed for each size and type, but no
fewer than one of each size and type.

PART 2 - PRODUCTS

21

A.

MANUFACTURED UNITS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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1 Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2 General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.

4 Square D; a brand of Schneider Electric.

B. Front-Connected, Front-Accessible Switchboards:

1. Main Devices: Fixed, individually mounted.
2. Branch Devices: Panel mounted.
3. Sections front and rear aligned.

C.  Seismic Requirements: Fabricate and test switchboards according to |EEE 344 to withstand
seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical
Systems."

D. Indoor Enclosures: Steel, NEMA 250, Type 1.

E. Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray finish
over arust-inhibiting primer on treated metal surface.

F. Outdoor Enclosures. Type 3R.

1 Finish: Factory-applied finish in manufacturer's standard color; undersurfaces treated
with corrosion-resistant undercoating.
2. Enclosure: Flat roof; bolt-on rear covers for each section, with provisions for padlocking.

G. Barriers: Between adjacent switchboard sections.
H. Insulation and isolation for main and vertical buses of feeder sections.

l. Customer Metering Compartment: A separate customer metering compartment and section
with front hinged door, for indicated metering, and current transformers for each meter. Current
transformer secondary wiring shall be terminated on shorting-type terminal blocks.

J Bus Transition and Incoming Pull Sections: Matched and aligned with basic switchboard.

K. Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank
compartments.

L. Buses and Connections: Three phase, four wire unless otherwise indicated.

1 Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity.

2. Load Terminals: Insulated, rigidly braced, runback bus extensions, of same material as
through buses, equipped with mechanical connectors for outgoing circuit conductors.
Provide load terminals for future circuit-breaker positions at full-ampere rating of circuit-
breaker position.

3. Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98 percent
conductivity, equipped with mechanical connectors for feeder and branch-circuit ground
conductors.

4, Main Phase Buses and Equipment Ground Buses: Uniform capacity for entire length of
switchboard's main and distribution sections. Provide for future extensions from both
ends.
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5. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise indicated,
equipped with mechanical connectors for outgoing circuit neutral cables. Brace bus
extensions for busway feeder neutral bus.

6. Isolation Barrier Access Provisions. Permit checking of bus-bolt tightness.

Future Devices: Equip compartments with mounting brackets, supports, bus connections, and
appurtenances at full rating of circuit-breaker compartment.

Bus-Bar Insulation: Factory-applied, flame-retardant, tape wrapping of individua bus bars or
flame-retardant, spray-applied insulation. Minimum insulation temperature rating of 105 deg C.

Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices and other
components including instruments and instrument transformers.

TRANSIENT VOLTAGE SUPPRESSION DEVICES

Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

Original Equipment Manufacturer (OEM): Listed for use in provided switchboard.

grLODdDE

Surge Protection Device Description: |EEE C62.41-compliant, integrally mounted, bolt-on,
solid-state, parallel-connected, modular (with field-replaceable modules) type, with sine-wave
tracking suppression and filtering modules, UL 1449, second edition, short-circuit current rating
matching or exceeding the switchboard short-circuit rating, and with the following features and
accessories:

Fuses, rated at 200-kA interrupting capacity.

Fabrication using bolted compression lugs for internal wiring.

Integra disconnect switch.

Redundant suppression circuits.

Redundant replaceable modules.

Arrangement with wire connections to phase buses, neutral bus, and ground bus.

LED indicator lights for power and protection status.

Audible alarm, with silencing switch, to indicate when protection has failed.

Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed,
for remote monitoring of system operation. Contacts shall reverse position on failure of
any surge diversion module or on opening of any current-limiting device. Coordinate
with building power monitoring and control system.

10. Four-digit, transient-event counter set to totalize transient surges.

©ONOOAWNE

Peak Single-Impulse Surge Current Rating: 160 kA per mode/320 kA per phase.

Withstand Capabilities: 12,000 |IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec. surges
with less than 5 percent change in clamping voltage.
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E. Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277-V, three-phase,
four-wire circuits shall be as follows:

1. Lineto Neutral: 800V for 480Y/277.
2. Lineto Ground: 800 V for 480Y/277.
3. Neutra to Ground: 800V for 480Y/277.
F. Protection modes and UL 1449 SVR for 480-V, three-phase, three-wire, delta circuits shall be
as follows:
1. Lineto Line 2000V for 480 V.

2.

Lineto Ground: 1500V for 480 V.

23 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to
meet available fault currents.

1

Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-bresker frame sizes 250 A and larger.
Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings:

Instantaneous trip.

Long- and short-time pickup levels.

Long- and short-time time adjustments.

Ground-fault pickup level, time delay, and It response.

cooo

Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings
lessthan NEMA FU 1, RK-5.

Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-
style fuse listed for use with circuit breaker; trip activation on fuse opening or on opening
of fuse compartment door.

GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault
protection (6-mA trip).

Ground-Fault Equipment Protection (GFEP) Circuit Breakers: ClassB ground-fault
protection (30-mA trip).

Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

a Standard frame sizes, trip ratings, and number of poles.

b. Lugs: Mechanica style, suitable for number, size, trip ratings, and conductor
material.

C. Application Listing:  Appropriate for application; TypeSWD for switching
fluorescent lighting loads; TypeHID for feeding fluorescent and high-intensity
discharge (HID) lighting circuits.

d. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

e Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 55 percent
of rated voltage.
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25

2.6

f. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

g. Auxiliary Contacts: Two SPDT switches with "a' and "b" contacts; "a" contacts
mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker
contacts.

h. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key
shall be removable only when circuit breaker is in off position.

INSTRUMENTATION

Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- or four-
wire systems and with the following features:

1 Switch-sdlectable digital display of the following values with maximum accuracy
tolerances as indicated:

Phase Currents, Each Phase: Plus or minus 1 percent.

Phase-to-Phase Voltages, Three Phase: Plus or minus 1 percent.

Phase-to-Neutral Voltages, Three Phase: Plus or minus 1 percent.

Megawatts: Plus or minus 2 percent.

Megavars. Plusor minus 2 percent.

Power Factor: Plus or minus 2 percent.

Frequency: Plusor minus 0.5 percent.

Accumulated Energy, Megawatt Hours: Plus or minus 2 percent; accumulated
values unaffected by power outages up to 72 hours.

Megawatt Demand: Plus or minus 2 percent; demand interval programmable from
five to 60 minutes.

J- Contact devices to operate remote impulse-totalizing demand meter.

S@rpoooe

2. Mounting:  Display and control unit flush or semiflush mounted in instrument
compartment door.
CONTROL POWER

Control Circuits: 120-V ac, supplied through secondary disconnecting devices from control-
power transformer.

Control-Power Fuses: Primary and secondary fuses for current-limiting and overload protection
of transformer and fuses for protection of control circuits.

Control Wiring: Factory installed, with bundling, lacing, and protection included. Provide
flexible conductors for No. 8 AWG and smaller, for conductors across hinges, and for
conductors for interconnections between shipping units.

ACCESSORY COMPONENTS AND FEATURES

Accessory Set:  Include tools and miscellaneous items required for overcurrent protective
device test, inspection, maintenance, and operation.
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B.

A.

Portable Test Set: For testing functions of solid-state trip devices without removing from
switchboard. Include relay and meter test plugs suitable for testing switchboard meters and
switchboard class relays.

IDENTIFICATION

Service Equipment Label: NRTL labeled for use as service equipment for switchboards with
one or more service disconnecting and overcurrent protective devices.

PART 3 - EXECUTION

31

3.2

A.

B.

C.

D.

E.

EXAMINATION
Receive, inspect, handle, and store switchboards according to NECA 400.

Examine switchboards before installation. Reject switchboards that are moisture damaged or
physically damaged.

Examine elements and surfaces to receive switchboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Install switchboards and accessories according to NECA 400.

Equipment Mounting: Install switchboards on concrete base, 4-inch (100-mm) nominal
thickness. Comply with requirements for concrete base specified in Division 03 Section "Cast-
in-Place Concrete Miscellaneous Cast-in-Place Concrete.”

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete
base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

4, Install anchor bolts to elevations required for proper attachment to switchboards.

Temporary Lifting Provisions. Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from switchboard units and components.

Comply with mounting and anchoring regquirements specified in Division 26 Section "Vibration
and Seismic Controls for Electrical Systems."

Operating Instructions:  Frame and mount the printed basic operating instructions for
switchboards, including control and key interlocking sequences and emergency procedures.
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3.3

34

35

Fabricate frame of finished wood or metal and cover instructions with clear acrylic plastic.
Mount on front of switchboards.

Install filler plates in unused spaces of panel-mounted sections.

Install overcurrent protective devices, transient voltage suppression devices, and
instrumentation.

1 Set field-adjustable switches and circuit-breaker trip ranges.

Comply with NECA 1.

CONNECTIONS

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with requirements for identification specified in Division 26 Section
"Identification for Electrical Systems."

Switchboard Nameplates: Label each switchboard compartment with a nameplate complying
with requirements for identification specified in Division 26 Section "ldentification for
Electrical Systems.”

Device Nameplates: Label each disconnecting and overcurrent protective device and each
meter and control device mounted in compartment doors with a nameplate complying with
requirements for identification specified in Division 26 Section "ldentification for Electrical
Systems."

FIELD QUALITY CONTROL
Perform tests and inspections.

1 Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Acceptance Testing Preparation:

1 Test insulation resistance for each switchboard bus, component, connecting supply,
feeder, and control circuit.
2. Test continuity of each circuit.

Tests and I nspections:

1 Perform each visua and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.
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3. Perform the following infrared scan tests and inspections and prepare reports:

a Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each switchboard. Remove
front panels so joints and connections are accessible to portable scanner.

b. Instruments and Equipment:

1) Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record
for device.

4, Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

D.  Switchboard will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports, including a certified report that identifies switchboards
included and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.

3.6 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

B.  Setfield-adjustable circuit-breaker trip ranges as indicated.
3.7 DEMONSTRATION
A. Train Owner's maintenance personnel to adjust, operate, and maintain switchboards, overcurrent

protective devices, instrumentation, and accessories.

END OF SECTION 262413
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SECTION 262416 - PANELBOARDS

PART 1- GENERAL

11

A.

12

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1 Distribution panelboards.

2. Lighting and appliance branch-circuit panelboards.

3. Electronic-grade panelboards.

DEFINITIONS

SVR: Suppressed voltage rating.

TVSS: Transient voltage surge suppressor.

PERFORMANCE REQUIREMENTS

Seismic Performance:  Panelboards shall withstand the effects of earthquake motions
determined according to SEI/ASCE 7.

1 The term "withstand”" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified.”

SUBMITTALS

Product Datac For each type of panelboard, switching and overcurrent protective device,
transient voltage suppression device, accessory, and component indicated. Include dimensions
and manufacturers technical data on features, performance, electrical characteristics, ratings,
and finishes.

Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details. Show tabulations of
installed devices, equipment features, and ratings.

2. Detail enclosure types and details for types other than NEMA 250, Type 1.

3. Detail bus configuration, current, and voltage ratings.

4, Short-circuit current rating of panelboards and overcurrent protective devices.
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5. Include evidence of NRTL listing for series rating of installed devices.

6. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

7. Include wiring diagrams for power, signal, and control wiring.

8. Include time-current coordination curves for each type and rating of overcurrent
protective device included in panelboards. Submit on translucent log-log graft paper;
include selectable ranges for each type of overcurrent protective device.

Quadlification Data: For qualified testing agency.

Seismic Qualification Certificates: Submit certification that panelboards, overcurrent protective
devices, accessories, and components will withstand seismic forces defined in Division 26
Section "Vibration and Seismic Controls for Electrical Systems." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field Quality-Control Reports:

1 Test procedures used.

2. Test results that comply with requirements.

3 Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

Panelboard Schedules: For installation in panelboards.

Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 01 Section
"Operation and Maintenance Data," include the following:

1 Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

2. Time-current curves, including selectable ranges for each type of overcurrent protective
device that allows adjustments.

QUALITY ASSURANCE

Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and other items.
Comply with indicated maximum dimensions.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended |ocation and application.
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D.

E.

1.7

18

19

1.10

Comply with NEMA PB 1.

Comply with NFPA 70.

DELIVERY, STORAGE, AND HANDLING

Handle and prepare panelboards for installation according to NECA 407.

PROJECT CONDITIONS
Environmental Limitations:

1 Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work
in spaces is complete and dry, work above panelboards is complete, and temporary
HVAC system is operating and maintaining ambient temperature and humidity conditions
at occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated:

a Ambient Temperature: Not exceeding minus 22 deg F (minus 30 deg C) to plus
104 deg F (plus 40 deg C).
b. Altitude: Not exceeding 4600 feet (1402 m).

Service Conditions:. NEMA PB 1, usual service conditions, as follows:

1 Ambient temperatures within limits specified.
2. Altitude not exceeding 4600 feet (1402 m).

COORDINATION

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors
and panels.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified in
Division 03.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within

specified warranty period.

1 Warranty Period: Five years from date of Substantial Completion.
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A.

EXTRA MATERIALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1 Keys: Two Insert number spares for each type of panelboard cabinet lock.

PART 2 - PRODUCTS

21

A.

B.

C.

D.

E.

F.

GENERAL REQUIREMENTS FOR PANELBOARDS

Fabricate and test panelboards according to |EEE 344 to withstand seismic forces defined in
Division 26 Section "Vibration and Seismic Controls for Electrical Systems."

Enclosures: Surface-mounted cabinets.
1. Rated for environmental conditions at installed |ocation.
a Indoor Dry and Clean Locations: NEMA 250, Type 1.

2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match
box dimensions; for flush-mounted fronts, overlap box.

3. Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover.

4, Finishes:

a Panelsand Trim: Steel, factory finished immediately after cleaning and pretreating
with manufacturer's standard two-coat, baked-on finish consisting of prime coat
and thermosetting topcoat.

b. Back Boxes: Same finish as panels and trim.

5. Directory Card: Inside panelboard door, mounted in metal frame with transparent
protective cover.

Incoming Mains Location: Top and bottom.

Phase, Neutra, and Ground Buses:

1 Material: Hard-drawn copper, 98 percent conductivity.

2. Equipment Ground Bus. Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.

Conductor Connectors: Suitable for use with conductor material and sizes.

1 Material: Hard-drawn copper, 98 percent conductivity.

2. Main and Neutral Lugs. Mechanical type.

3. Ground Lugs and Bus-Configured Terminators: Mechanical type.

Future Devices: Mounting brackets, bus connections, filler plates, and necessary appurtenances
required for future installation of devices.
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G.

22

23

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit
current available at terminals.

DISTRIBUTION PANELBOARDS

Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.

4. Square D; a brand of Schneider Electric.

Panelboards: NEMA PB 1, power and feeder distribution type.

Doors. Secured with vault-type latch with tumbler lock; keyed alike.

1 For doors more than 36 inches (914 mm) high, provide two latches, keyed dike.
Mains: Circuit breaker

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Bolt-on circuit breakers.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device
requires mechanical release for removal.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

Manufacturers.  Subject to compliance with requirements, provide products by one of the
following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

~pODNPE

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
Mains: Circuit breaker or lugs only.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without
disturbing adjacent units.

Doors. Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
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24 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.

4. Square D; a brand of Schneider Electric.

B.  Molded-Case Circuit Bresker (MCCB): Comply with UL 489, with interrupting capacity to
meet available fault currents.

1.

Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-bresker frame sizes 250 A and larger.
Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings:

a Instantaneous trip.

b. Long- and short-time pickup levels.

C. Long- and short-time time adjustments.

d Ground-fault pickup level, time delay, and It response.

Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings
lessthan NEMA FU 1, RK-5.

GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault
protection (6-mA trip).

Ground-Fault Equipment Protection (GFEP) Circuit Breakers: ClassB ground-fault
protection (30-mA trip).

Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

a Standard frame sizes, trip ratings, and number of poles.

b. Lugs: Mechanica style, suitable for number, size, trip ratings, and conductor
materials.

C. Application Listing:  Appropriate for application; TypeSWD for switching
fluorescent lighting loads; TypeHID for feeding fluorescent and high-intensity
discharge (HID) lighting circuits.

d. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

e Auxiliary Contacts: Two SPDT switches with "a' and "b" contacts; "a" contacts
mimic circuit-breaker contacts and "b" contacts operate in reverse of circuit-
breaker contacts.

f. Alarm Switch: Single-pole, normally open contact that actuates only when circuit
breaker trips.

o. Multipole units enclosed in a single housing or factory assembled to operate as a
single unit.

h. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle
in off position.

i Handle Clamp: Loose attachment, for holding circuit-breaker handle in on
position.
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25

A.

PANELBOARD SUPPRESSORS

Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Current Technology; a subsidiary of Danahar Corporation.

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Liebert Corporation.

Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

Original Equipment Manufacturer (OEM): Listed for use in provided switchboard.

NogakrwdhpE

Surge Protection Device: |EEE C62.41-compliant, integrally mounted, solid-state, parallel-
connected, non-modular type, with sine-wave tracking suppression and filtering modules,
UL 1449, second edition, short-circuit current rating matching or exceeding the panelboard
short-circuit rating, and with the following features and accessories:

1. Accessories:

a LED indicator lights for power and protection status.

b. Audible alarm, with silencing switch, to indicate when protection has failed.

C. One set of dry contacts rated at 5A and 250-V ac, for remote monitoring of
protection status.

Surge Protection Device: |EEE C62.41-compliant, integrally mounted, bolt-on, solid-state,
parallel-connected, modular (with field-replaceable modules) type, with sine-wave tracking
suppression and filtering modules, UL 1449, second edition, short-circuit current rating
matching or exceeding the panelboard short-circuit rating, and with the following features and
accessories:

1. Accessories:

Fuses rated at 200-KA interrupting capacity.

Fabrication using bolted compression lugs for internal wiring.

Integral disconnect switch.

Redundant suppression circuits.

Redundant replaceable modules.

Arrangement with wire connections to phase buses, neutral bus, and ground bus.
LED indicator lights for power and protection status.

Audible alarm, with silencing switch, to indicate when protection has failed.
Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally
closed, for remote monitoring of system operation. Contacts shall reverse position
on failure of any surge diverson module or on opening of any current-limiting
device. Coordinate with building power monitoring and control system.

J- Four-digit, transient-event counter set to totalize transient surges.

= R R N N

2. Peak Single-Impulse Surge Current Rating: 120 kA per mode/240 kA per phase.
3. Minimum single-impulse current ratings, using 8-by-20-mic.sec. waveform described in
|IEEE C62.41.2.
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a Lineto Neutral: 70,000 A.
b. Lineto Ground: 70,000 A.
C. Neutra to Ground: 50,000 A.

4. Withstand Capabilities: 12,000 |IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec.
surges with less than 5 percent change in clamping voltage.

5. Protection modes and UL 1449 SVR for grounded wye circuits with 208Y/120-V, three-
phase, four-wire circuits shall be as follows:
a Line to Neutral: 400V for 208Y/120.
b. Lineto Ground: 400V for 208Y/120.
C. Neutral to Ground: 400V for 208Y/120.

2.6 ACCESSORY COMPONENTS AND FEATURES

A.  Accessory Set:  Include tools and miscellaneous items required for overcurrent protective
device test, inspection, maintenance, and operation.

B. Portable Test Set: For testing functions of solid-state trip devices without removing from

panelboard. Include relay and meter test plugs suitable for testing panelboard meters and
switchboard class relays.

PART 3 - EXECUTION

31 EXAMINATION
A. Receive, inspect, handle, and store panelboards according to NECA 407.

B.  Examine panelboards before installation. Reject panelboards that are damaged or rusted or have
been subjected to water saturation.

C. Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

D.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION
A. Ingtall panelboards and accessories according to NECA 407.

B. Equipment Mounting: Install panelboards on concrete bases, 4-inch (100-mm) nominal
thickness. Comply with requirements for concrete base specified in Division 03 Section "Cast-
in-Place Concrete."

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around full perimeter of base.

2. For panelboards, install epoxy-coated anchor bolts that extend through concrete base and
anchor into structural concrete floor.
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3.3

34

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

4, Install anchor boltsto elevations required for proper attachment to panelboards.

5. Attach panelboard to the vertical finished or structural surface behind the panelboard.

Temporary Lifting Provisions. Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from panelboards.

Comply with mounting and anchoring reguirements specified in Division 26 Section "Vibration
and Seismic Controls for Electrical Systems."

Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated.

Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with back box.

Install overcurrent protective devices and controllers not already factory installed.
1 Set field-adjustable, circuit-breaker trip ranges.

Install filler platesin unused spaces.

Arrange conductors in gutters into groups and bundle and wrap with wire ties.

Comply with NECA 1.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with Division 26 Section "ldentification for Electrical Systems.”

Create a directory to indicate installed circuit loads; incorporate Owner's final room
designations. Obtain approval before installing. Use a computer or typewriter to create
directory; handwritten directories are not acceptable.

Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Division 26 Section "ldentification for Electrical Systems.”

Device Nameplates: Label each branch circuit device in distribution panelboards with a
nameplate complying with requirements for identification specified in Division 26 Section
"Identification for Electrical Systems."

FIELD QUALITY CONTROL

Perform tests and inspections.

1 Manufacturer's Field Service: Engage a factory-authorized service representative to

inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.
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B.  Acceptance Testing Preparation:

1 Test insulation resistance for each panelboard bus, component, connecting supply, feeder,
and control circuit.
2. Test continuity of each circuit.

C. Testsand Inspections:

1 Perform each visua and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each panelboard. Remove
front panels so joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additiona follow-up infrared scan of
each panelboard 11 months after date of Substantial Completion.

C. Instruments and Equipment:

1) Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record
for device.

D. Panelboards will be considered defective if they do not pass tests and inspections.

E. Prepare test and inspection reports, including a certified report that identifies panelboards
included and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.

35 ADJUSTING

A. Adjust moving parts and operable component to function smoothly, and lubricate as
recommended by manufacturer.
B.  Setfield-adjustable circuit-breaker trip ranges as indicated

END OF SECTION 262416
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SECTION 262713 - ELECTRICITY METERING

PART 1- GENERAL

11

12

13

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes equipment for utility company's electricity metering and electricity
metering by Owner.

SUBMITTALS

Product Data: Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes. Describe electrical characteristics, features, and
operating sequences, both automatic and manual. Include the following:

1 Electricity-metering equipment.
Shop Drawings for Electricity-M etering Equipment:

1 Dimensioned plans and sections or e evation layouts.

2. Wiring Diagrams. Power, signal, and control wiring specific to this Project. Identify
terminals and wiring designations and color codes to facilitate installation, operation, and
maintenance. Indicate recommended types, wire sizes, and circuiting arrangements for
field-installed wiring, and show circuit protection features.

3. Mounting and anchoring devices recommended by manufacturer to resist seismic forces
specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems.”

Manufacturer Seismic Qualification Certification for Electricity-Metering Equipment:  Submit
certification that equipment components and their mounting and anchorage provisions have
been designed to remain in place without separation of any parts or loosening of factory-made
connections when subjected to the seismic forces defined in Division 26 Section "Vibration and
Seismic Controls for Electrical Systems." Include the following:

1 Basis for Certification: Indicate whether certification is based on actual test of assembled
components or on calculations.

2. Detailed description of equipment mounting and anchorage devices on which the
certification is based and their installation requirements.

Field quality-control test reports.

Operation and Maintenance Data:  For e ectricity-metering equipment to include in emergency,
operation, and maintenance manuals.
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14

A.

15

A.

16

A.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

DELIVERY, STORAGE, AND HANDLING

Receive, store, and handle modular meter center as specified in NECA 400.

COORDINATION

Electrical Service Connections: Coordinate with utility companies and components they furnish
asfollows:

1 Comply with requirements of utilities providing electrical power and communication
Services.

2. Coordinate installation and connection of utilities and services, including provision for
electricity-metering components.

PART 2 - PRODUCTS

21

22

A.

A.

B.

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to

product selection:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

EQUIPMENT FOR ELECTRICITY METERING BY OWNER
Manufacturers:

Cutler Hammer

E-MON L.P.

National Meter Industries, Inc.
Osaki Meter Sales, Inc.

Power M easurement.

Square D; Schneider Electric.

onkwdrE

Kilowatt-Hour/Demand Meter: Electronic single- and three-phase meters, measuring el ectricity
use and demand.

1 Voltage and Phase Configuration: Meter shall be designed for use on circuits with
voltage rating and phase configuration indicated for its application.

2. Display: Digital liquid crystal, indicating accumulative kilowatt hours, current time and
date, current demand, historic peak demand, and time and date of historic peak demand.
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3.

No o

10.

Demand Signal Communication Interface: Match signal to remote building automation
system input and arrange to convey the instantaneous, integrated, demand level measured
by meter to provide data for processing and possible programmed demand control action
by destination system.

Programmable Contact Module: Unit shall have push-button switches and a display for
setting the demand level at which an integral set of Form C contacts shall be operated to
initiate indicated action.

Enclosure: NEMA 250, Type 3R minimum, with hasp for padlocking or sealing.
Identification: Comply with Division 26 Section "ldentification for Electrical Systems.”
Memory Backup: Self-contained to maintain memory throughout power outages of 72
hours, minimum.

Sensors:  Current-sensing type, with current or voltage output, selected for optimum
range and accuracy for ratings of circuits indicated for this application.

a Type: Split and solid core.

Meter Accuracy: Nationally recognized testing laboratory certified to comply with
ANSI C12.1.

Current-Transformer Cabinet:  Listed or recommended by metering equipment
manufacturer for use with sensors indicated.

PART 3 - EXECUTION

31 INSTALLATION

A.  Comply with equipment installation requirementsin NECA 1.

B. Install equipment for utility company metering. Install raceways and equipment according to
utility company's written requirements. Provide empty conduits for metering leads and extend
grounding connections as required by utility company.

C. Install modular meter center according to NECA 400 switchboard installation requirements.

D.  Owner metering - meters shall be provided within the distribution equipment.

3.2 FIELD QUALITY CONTROL

A.  Test Owner's electricity-metering installation for proper operation, accuracy, and usability of

output data.

1 Connect a load of known kilowatt rating, 1.5 kW minimum, to a circuit supplied by
metered feeder.

2. Turn off circuits supplied by metered feeder and secure them in off condition.

3. Run test load continuoudly for eight hours, minimum, or longer to obtain a measurable

meter indication. Use test load placement and setting that ensures continuous, safe
operation.
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4, Check and record meter reading at end of test period and compare with actual electricity
used based on test load rating, duration of test, and sample measurements of supply
voltage at test load connection. Record test results.

5. Repair or replace deficient or malfunctioning metering equipment, or correct test setup;
then retest. Repeat for each meter in installation until proper operation of entire system is
verified.

END OF SECTION 262713
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SECTION 262813 - FUSES

PART 1- GENERAL

11

A.

12

13

14

FUSES

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1 Cartridge fuses rated 600 V and less for use in switches.

SUBMITTALS
Product Data: Include the following for each fuse type indicated:

1. Dimensions and manufacturer's technical data on features, performance, electrical
characteristics, and ratings.

2. Let-through current curves for fuses with current-limiting characteristics.

3. Time-current curves, coordination charts and tables, and related data.

4, Fuse size for elevator feeders and el evator disconnect switches.

Ambient Temperature Adjustment Information: If ratings of fuses have been adjusted to
accommodate ambient temperatures, provide list of fuses with adjusted ratings.

1 For each fuse having adjusted ratings, include location of fuse, original fuse rating, local
ambient temperature, and adjusted fuse rating.

2. Provide manufacturer's technica data on which ambient temperature adjustment
calculations are based.

Operation and Maintenance Data: For fuses to include in emergency, operation, and
mai ntenance manuals.

1 In addition to items specified in Division 01 Section "Operation and Maintenance Data,"
include the following:

a Let-through current curves for fuses with current-limiting characteristics.
b. Time-current curves, coordination charts and tables, and related data.
C. Ambient temperature adjustment information.

QUALITY ASSURANCE

Source Limitations: Obtain fuses from a single manufacturer.
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B.

C.

D.

15

A.

16

A.

1.7

A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NEMA FU 1.

Comply with NFPA 70.

PROJECT CONDITIONS

Where ambient temperature to which fuses are directly exposed is less than 40 deg F (5 deg C)
or more than 100 deg F (38 deg C), apply manufacturer's ambient temperature adjustment
factors to fuse ratings.

COORDINATION

Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1 Fuses: Provide one set of each fuse type and size.

PART 2 - PRODUCTS

21

A.

22

A.

FUSES

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Cooper Bussman, Inc.

2. Eagle Electric Mfg. Co., Inc.; Cooper Industries, Inc.
3. Ferraz Shawmut, Inc.

4. Tracor, Inc.; Littelfuse, Inc. Subsidiary.

CARTRIDGE FUSES

Characteristicss. NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated;
voltage rating consistent with circuit voltage.
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PART 3 - EXECUTION

31

A.

3.2

3.3

34

EXAMINATION

Examine utilization equipment nameplates and installation instructions. Install fuses of sizes
and with characteristics appropriate for each piece of equipment.

Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to
fuse ratings.

Proceed with installation only after unsatisfactory conditions have been corrected.

FUSE APPLICATIONS

Motor Branch Circuits: Class RKS5, time delay.

INSTALLATION

Install fuses in fusible devices. Arrange fuses so rating information is readable without
removing fuse.

IDENTIFICATION

Install labels indicating fuse replacement information on inside door of each fused switch.

END OF SECTION 262813

FUSES
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A.  This Section includes the following individually mounted, enclosed switches and circuit
breakers:

1. Fusible switches.
2. Nonfusible switches.
3. Enclosures.

13 DEFINITIONS
A.  GFCI: Ground-fault circuit interrupter.
B. HD: Heavy duty.
C. RMS: Root mean sguare.

D. SPDT: Single pole, double throw.

14 SUBMITTALS

A. Product Dataz For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data
on features, performance, electrical characteristics, ratings, and finishes.

Enclosure types and details for types other than NEMA 250, Type 1.

Current and voltage ratings.

Short-circuit current rating.

UL listing for series rating of installed devices.

Features, characteristics, ratings, and factory settings of individual overcurrent protective
devices and auxiliary components.

gL E

B.  Field quaity-control test reports including the following:

1 Test procedures used.
2. Test results that comply with requirements.
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C.

15

A.

B.

C.

16

A.

1.7

A.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuals. In addition to items specified in Division 01
Section "Operation and Maintenance Data," include the following:

1 Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breskers.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

Comply with NFPA 70.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces
and other items. Comply with indicated maximum dimensions.

PROJECT CONDITIONS

Environmental Limitations. Rate equipment for continuous operation under the following
conditions, unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 degF (minus 30 deg C) and not
exceeding 104 deg F (40 deg C).
2. Altitude: Not exceeding 4500 feet (1402 m).

COORDINATION
Coordinate layout and installation of switches, circuit breakers, and components with other

construction, including conduit, piping, equipment, and adjacent surfaces. Maintain required
workspace clearances and required clearances for equipment access doors and panels.

PART 2 - PRODUCTS

21

A.

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to

product selection:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
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22

A.

B.

C.

D.

23

A.

FUSIBLE AND NONFUSIBLE SWITCHES
Manufacturers:

1. Eaton Corporation; Cutler-Hammer Products.

2. General Electric Co.; Electrica Distribution & Control Division.
3. Siemens Energy & Automation, Inc.

4, Square D/Group Schneider.

Fusible Switch, 600 A and Smaller: NEMA KS1, Type HD, with clips or bolt pads to
accommodate specified fuses, lockable handle with capability to accept two padlocks, and
interlocked with cover in closed position.

Nonfusible Switch, 600 A and Smaller: NEMA KS1, Type HD, lockable handle with
capability to accept two padlocks, and interlocked with cover in closed position.

Accessories:

1 Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded, and bonded; and
labeled for copper and aluminum neutral conductors.

3. Auxiliary Contact Kit: Auxiliary set of contacts arranged to open before switch blades
open.

ENCLOSURES

NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.

1 Outdoor Locations: NEMA 250, Type 3R.

PART 3 - EXECUTION

31

A.

B.

3.2

A.

B.

EXAMINATION

Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

CONCRETE BASES

Coordinate size and location of concrete bases. Verify structural requirements with structural
engineer.

Concrete base is specified in Division26 Section "Hangers and Supports for Electrical
Systems,” and concrete materials and installation requirements are specified in Division 03.
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3.3

A.

34

35

3.6

INSTALLATION

Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation
of enclosed switches and circuit breakers.

Mount individual wall-mounting switches and circuit breakers with tops at uniform height,
unless otherwise indicated. Anchor floor-mounting switches to concrete base.

Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration
and Seismic Controls for Electrical Systems."

Temporary Lifting Provisions. Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.
IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs as specified in Division 26 Section "ldentification for Electrical Systems.”

Enclosure Nameplates: Label each enclosure with engraved metal or laminated-plastic
nameplate as specified in Division 26 Section "ldentification for Electrical Systems.”

FIELD QUALITY CONTROL
Prepare for acceptance testing as follows:

Inspect mechanical and electrical connections.

Verify switch and relay type and labeling verification.

Verify rating of installed fuses.

Inspect proper installation of type, size, quantity, and arrangement of mounting or
anchorage devices complying with manufacturer's certification.

rpODPE

Perform the following field tests and inspections and prepare test reports:

1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS,
Section 7.5 for switches and Section 7.6 for molded-case circuit breakers. Certify
compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

CLEANING

On completion of installation, vacuum dirt and debris from interiors; do not use compressed air
to assist in cleaning.

Inspect exposed surfaces and repair damaged finishes.

END OF SECTION 262816
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SECTION 311000 - SITE PREPARATION

PART 1 GENERAL
1.01 WORK INCLUDED
A. Preparation

B. Clearing and grubbing

C. Topsoil removal

D. Asphaltic concrete pavement removal

E. Portland cement concrete removal

F. Removal of fences and miscellaneous obstructions

G. Disposa of waste materials
1.02 QUALITY ASSURANCE
A. All tree trimming and remova shall be done in accordance with recognized tree surgery
standards.
PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION
3.01 PREPARATION

A. No clearing, demolition, or removal of any kind shal proceed until al existing trees,
improvements, etc. to be removed have been established and are inspected and documented
by the Owner.

B. Establish necessary clearing limits within the construction limits. Mark all trees, shrubs,
structures, fences, concrete, and other improvements to be removed.

C. Within 10 feet of clearing limits, inspect, photograph with video tape, and record condition
of concrete dabs, structures, landscaping and other features to remain which might be
affected by work. Allow Owner to view tape and approve prior to proceeding with the
work.

SITE PREPARATION 311000- 1
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D.

Trees, shrubs and lawn, areas to receive planting, rock outcroppings, fences, sprinklers and
other improvements that are not to be removed shall be protected from damage or injury. If
damaged or removed, they shall be restored or replaced in as nearly the origina condition
and location as is reasonably possible. Trees, shrubs, and improvements not to be removed
snall be marked in field by Owner and/or shown on the Drawings.

Give reasonable notice to Owner to permit him to salvage plants, trees, fences, sprinklers
and other improvements within the construction limits that may be destroyed because of the
work.

Notify interested utility companies to be present if disturbing ground in the vicinity of
utilities.

Protect active utility systems adjacent to or uncovered by any excavation during site
preparation.

Maintain benchmarks, monuments and other reference points and construction stakes.

Protect al improvements to remain or outside of construction from tree removal and/or
pruning work.

3.02 CLEARING AND GRUBBING

A.

Remove all surface vegetation to a depth necessary for complete removal of al roots and
other deleterious materials from within the areas to receive structural fill or base course.

All trees, stumps, roots, etc. to be removed within the construction limits shall be cut off,
excavated, or removed to a depth of not less than 3 feet below the existing ground.

Branches of trees extending over the construction limits shall be trimmed to the boles to give
a clear height of 20 feet above the existing ground surface. All trimming shall be done in
accordance with recognized tree surgery standards. Remove additional tree branches under
the direction of the Owner in such a manner that the tree will present a balanced appearance.

3.03 TOPSOIL REMOVAL

A.

Before any construction activity begins, remove topsoil to a maximum depth of 1', unless
otherwise required by individual property owner, and stockpile on the same property of
which topsoil was removed. Stockpile where required by individual property owner.

Topsoil shall be protected from contamination by weeds, debris, etc. and shal be replaced,
graded and lightly compacted by Contractor at completion of project.

3.04 ASPHALTIC CONCRETE PAVEMENT REMOVAL
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A. Sawing shall be used to ensure the breakage of pavement along straight lines.

3.05 PORTLAND CEMENT CONCRETE REMOVAL

A. Concrete shall be removed to neatly sawed edges with saw cuts made to a minimum depth of
4 inches.
B. Concrete sidewalk or driveway to be removed shall be neatly sawed in straight lines either

paralel to the curb or at right angles to the alignment of the sdewalk. No section to be
replaced shall be smaller than 30 inchesin either length or width.

C. Unless otherwise shown on the Drawings, if the sawcut would fal within 30 inches of a
construction joint, expansion joint, or edge, the concrete shal be removed to the joint or
edge, except that where the saw cut would fall within 12 inches of a score mark, the saw cut
shall be made in and along the score mark.

D. Curb and gutter to be removed shall be sawed to a depth of 1-1/2 inches on a neat line at
right angles to the curb face.

3.06 FENCESAND MISCELLANEOUS OBSTRUCTIONS

A. No demolition or removal of fences or miscellaneous obstructions shall proceed until
clearance is obtained from the Owner.

3.07 DISPOSAL OF WASTE MATERIALS
A. Where salvage is not required as otherwise specified herein or as shown on the drawings,
dispose of all removed materials at a suitable off-site location in accordance with applicable

laws and ordinances.

B. No burning shall be alowed.

END OF SECTION
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SECTION 312000 - EARTH MOVING

PART 1- GENERAL

11

A.

12

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

Preparing subgrades for slabs-on-grade walks pavements and footings/foundations.
Excavating and backfilling for buildings and structures.

Drainage course for slabs-on-grade.

Subbase course for concrete walks and pavements.

Subbase and base course for asphalt paving.

Excavating and backfilling for utility trenches.

Excavating and backfilling trenches for buried mechanical and electrical utilities and pits
for buried utility structures.

Nogakrwdr

Related Sections include the following:

1 Division 01 Section "Temporary Facilities and Controls' for temporary controls, utilities,
and support facilities.

2. Division 03 Section "Cast-in-Place Concrete" for granular course if placed over vapor
retarder and beneath the dab-on-grade.

3. Division 26 Sections for installing underground electrical utilities and electrical
structures.

4, Division 31 Section "Site Clearing" for temporary erosion and sedimentation control
measures, site stripping, grubbing, stripping and stockpiling topsoil, and remova of
above- and below-grade improvements and utilities.

5. Division 31 Section "Excavation Support and Protection” for shoring, bracing, and sheet
piling of excavations.

DEFINITIONS

Backfill: Soil material or controlled low-strength material used to fill an excavation.

1 Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.

2. Final Backfill: Backfill placed over initial backfill to fill atrench.

Base Course: Course placed between the subbase course and hot-mix asphalt paving.

Bedding Course: Course placed over the excavated subgrade in a trench before laying pipe.

EARTH MOVING 312000 - 1
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D. Borrow Soil: Satisfactory soil imported from off-site for use asfill or backfill.

E. Drainage Course: Course supporting the slab-on-grade that also minimizes upward capillary
flow of pore water.

F. Excavation: Remova of materia encountered above subgrade elevations and to lines and
dimensions indicated.

1 Authorized Additional Excavation: Excavation below subgrade elevations or beyond
indicated lines and dimensions as directed by Architect. Authorized additional
excavation and replacement material will be paid for according to Contract provisions for
unit prices.

2. Bulk Excavation: Excavation more than 10 feet (3 m) in width and more than 30 feet (9
m) in length.

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by Architect. Unauthorized excavation, as well as
remedial work directed by Architect, shall be without additional compensation.

G.  Fill: Soil materials used to raise existing grades.

H. Rock: Rock materia in beds, ledges, unstratified masses, conglomerate deposits, and boulders
of rock material that exceed 1 cu. yd. (0.76 cu. m) for bulk excavation or 3/4 cu. yd. (0.57 cu.
m) for footing, trench, and pit excavation that cannot be removed by rock excavating equipment
equivalent to the following in size and performance ratings, without systematic drilling, ram
hammering, ripping, or blasting, when permitted:

1. Excavation of Footings, Trenches, and Pits: Late-model, track-mounted hydraulic
excavator; equipped with a 42-inch- (1065-mm-) wide, maximum, short-tip-radius rock
bucket; rated at not less than 138-hp (103-kW) flywheel power with bucket-curling force
of not less than 28,090 Ibf (125 kN) and stick-crowd force of not less than 18,650 Ibf (83
kN); measured according to SAE J-1179.

2. Bulk Excavation: Late-model, track-mounted loader; rated at not less than 210-hp (157-
kW) flywheel power and developing a minimum of 48,510-Ibf (216-kN) breakout force
with a general-purpose bare bucket; measured according to SAE J-732.

l. Rock: Rock materia in beds, ledges, unstratified masses, conglomerate deposits, and boulders
of rock material 3/4 cu. yd. (0.57 cu. m) or more in volume that exceed a standard penetration
resistance of 100 blows/2 inches (97 blows/50 mm) when tested by an independent geotechnical
testing agency, according to ASTM D 1586.

J. Structures.  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical
and electrical appurtenances, or other man-made stationary features constructed above or below
the ground surface.

K.  Subbase Course: Course placed between the subgrade and base course for hot-mix asphalt
pavement, or course placed between the subgrade and a cement concrete pavement or a cement
concrete or hot-mix asphalt walk.

L.  Subgrade: Surface or elevation remaining after completing excavation, or top surface of afill or
backfill immediately below subbase, drainage fill, or topsoil materias.
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M.

14

A.

B.

15

A.

Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground
services within buildings.

QUALITY ASSURANCE

Geotechnical Testing Agency Qualifications: An independent testing agency qualified
according to ASTM E 329 to conduct soil materials and rock-definition testing, as documented
according to ASTM D 3740 and ASTM E 548.

Preexcavation Conference: Conduct conference at Project site to comply with requirements in
Division 01 Section "Project Management and Coordination."

PROJECT CONDITIONS

Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others
unless permitted in writing by Engineer and then only after arranging to provide temporary
utility services according to requirements indicated.

1 Notify Engineer not less than two days in advance of proposed utility interruptions.

2. Do not proceed with utility interruptions without Architect's written permission.

3. Contact utility-locator service for area where Project is located before excavating.

PART 2 - PRODUCTS

21

A.

SOIL MATERIALS

Genera: Provide soil materials per soils report provided separately by Owner.

PART 3 - EXECUTION

31

A.

GENERAL

Execute earthwork, earth moving and related activities per soils report provided separately by
Owner.

END OF SECTION 312000
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SECTION 315000 - EXCAVATION SUPPORT AND PROTECTION

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section includes temporary excavation support and protection systems.

Related Sections:

1 Division 01 Section "Construction Progress Documentation” for recording preexisting
conditions and excavation support and protection system progress.

2. Divison 01 Section "Temporary Facilities and Controls" for temporary utilities and
support facilities.

PERFORMANCE REQUIREMENTS

Design, furnish, install, monitor, and maintain excavation support and protection system
capable of supporting excavation sidewalls and of resisting soil and hydrostatic pressure and
superimposed and construction loads.

1 Delegated Design: Design excavation support and protection system, including
comprehensive engineering analysis by a qualified professional engineer, using
performance requirements and design criteriaindicated.

2. Prevent surface water from entering excavations by grading, dikes, or other means.

3. Install excavation support and protection systems without damaging existing buildings,
structures, and site improvements adjacent to excavation.

4. Monitor vibrations, settlements, and movements.

SUBMITTALS
Shop Drawings: For excavation support and protection system.

Delegated-Design Submittal: For excavation support and protection system indicated to comply
with performance requirements and design criteria, including analysis data signed and sealed by
the qualified professional engineer responsible for their preparation.

Other Informational Submittals:

1 Photographs:  Show existing conditions of adjacent construction and site improvements
that might be misconstrued as damage caused by the absence of, the installation of, or the
performance of excavation support and protection systems. Submit before Work begins.

EXCAVATION SUPPORT AND PROTECTION 315000 - 1
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15

A.

16

2. Record Drawings: Identifying and locating capped utilities and other subsurface
structural, electrical, or mechanical conditions.
a Note locations and capping depth of wells and well points.

QUALITY ASSURANCE

Preinstallation Conference: Conduct conference at Project Site.

1 Review methods and procedures related to excavation support and protection system
including, but not limited to, the following:

Geotechnical report.

Existing utilities and subsurface conditions.

Proposed excavations.

Proposed equipment.

Monitoring of excavation support and protection system.

Working arealocation and stability.

Coordination with waterproofing.

Abandonment or removal of excavation support and protection system.

S@roppoTe

PROJECT CONDITIONS

Interruption of Existing Utilities: Do not interrupt any utility serving facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary utility according to requirements indicated:

1 Notify Architect no fewer than two days in advance of proposed interruption of utility.

2. Do not proceed with interruption of utility without Architect's written permission.

Project-Site Information: A geotechnical report has been prepared for this Project and is
available for information only. The opinions expressed in this report are those of geotechnical
engineer and represent interpretations of subsoil conditions, tests, and results of analyses
conducted by geotechnical engineer. Owner will not be responsible for interpretations or
conclusions drawn from the data.

1 Make additional test borings and conduct other exploratory operations necessary for

excavation support and protection.
2. The geotechnical report isincluded elsewhere in the Project Manual .

Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent
existing buildings, structures, and site improvements; establish exact elevations at fixed points
to act as benchmarks. Clearly identify benchmarks and record existing elevations.

1 During installation of excavation support and protection systems, regularly resurvey
benchmarks, maintaining an accurate log of surveyed elevations and positions for
comparison with original elevations and positions. Promptly notify Architect if changes
in elevations or positions occur or if cracks, sags, or other damage is evident in adjacent
construction.
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PART 2 - PRODUCTS

21

A.

MATERIALS
General: Provide materias that are either new or in serviceable condition.
Structural Steel: ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M.

Wood Lagging: Lumber, mixed hardwood, nominal rough thickness of size and strength
required for application.

Shotcrete:  Comply with Division 03 Section "Shotcrete” for shotcrete materials and mixes,
reinforcement, and shotcrete application.

Cast-in-Place Concrete: ACI 301, of compressive strength required for application.
Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.
Tiebacks: Steel bars, ASTM A 722/A 722M.

Tiebacks: Stedl strand, ASTM A 416/A 416M.

PART 3 - EXECUTION

31

A.

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards that could develop
during excavation support and protection system operations.

1 Shore, support, and protect utilities encountered.

Install excavation support and protection systems to ensure minimum interference with roads,

streets, walks, and other adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction. Provide aternate
routes around closed or obstructed traffic ways if required by authorities having
jurisdiction.

Locate excavation support and protection systems clear of permanent construction so that

forming and finishing of concrete surfaces are not impeded.

Monitor excavation support and protection systems daily during excavation progress and for as
long as excavation remains open. Promptly correct bulges, breakage, or other evidence of
movement to ensure that excavation support and protection systems remain stable.

Promptly repair damages to adjacent facilities caused by installing excavation support and
protection systems.
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3.2

A.

3.3

34

TIEBACKS

Tiebacks: Drill, install, grout, and tension tiebacks. Test load-carrying capacity of each tieback

and replace and retest deficient tiebacks.

1 Test loading shall be observed by a qualified professional engineer responsible for design
of excavation support and protection system.

2. Maintain tiebacks in place until permanent construction is able to withstand lateral soil
and hydrostatic pressures.

BRACING

Bracing: Locate bracing to clear columns, floor framing construction, and other permanent

work. If necessary to move brace, install new bracing before removing original brace.

1 Do not place bracing where it will be cast into or included in permanent concrete work
unless otherwise approved by Architect.

2. Install internal bracing, if required, to prevent spreading or distortion of braced frames.

3. Maintain bracing until structural elements are supported by other bracing or until
permanent construction is able to withstand lateral earth and hydrostatic pressures.

REMOVAL AND REPAIRS

Remove excavation support and protection systems when construction has progressed

sufficiently to support excavation and bear soil and hydrostatic pressures. Remove in stages to

avoid disturbing underlying soils or damaging structures, pavements, facilities, and utilities.

1 Remove excavation support and protection systems to a minimum depth of 48 inches
(1200 mm) beow overlaying construction and abandon remainder.

2. Fill voids immediately with approved backfill compacted to density specified in
Division 31 Section "Earth Moving."

3. Repair or replace, as approved by Architect, adjacent work damaged or displaced by
removing excavation support and protection systems.

Leave excavation support and protection systems permanently in place.

END OF SECTION 315000
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SECTION 323113 - CHAIN LINK FENCE AND GATES

PART 1 GENERAL
1.01 WORK INCLUDED

A. Furnish labor, material's, equipment and services hecessary for completeinstallation of chain link
fence, gates and accessories.

1.02 REFERENCES

A. Comply with regulations and referenced portions of American Society of Testing Materials
(ASTM).

1.03 SUBMITTALS

A. Provide manufacturer's specifications for all materials prior to ordering and delivery to the site.

B. Product Datac For each type of product indicated. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishesfor chain-link fences
and gates.

a. Fence and gate posts, rails, and fittings.

b. Chain-link fabric, reinforcements, and attachments.
c. Accessories. Privacy dats.

d. Gatesand hardware.

PART 2 PRODUCTS

2,01 CHAIN LINK FABRIC

A. Stedl wire helically wound and interwoven to provide a continuous mesh without knot or ties
within the mesh.

B. Mesh size to be 2 inches measured between parallel wiresin any direction. Openingsto forma
diamond shape.

C. Steel wire to be 9 gauge with a breaking strength as shown in Table 1 of ASTM A-392 Method
A-370.

D. Knuckle both selvages of 60 inch fabric.

E. Knuckle bottom and twist top of fabric 72 inches high and over.

CHAIN LINK FENCE AND GATES 323113-1



Utah National Guard — WJRC DFCM Project #08280480
North Hanger Electrical Upgrade

F.

Hot-dip zinc coat fabric, after fabrication, according to ASTM A-392 Class 1. Weight of zinc
coating not less than 1.2 ounces per square foot of actual surface covered. Zinc to conform to
ASTM B6.

2,02 POSTS, RAILSAND BRACES

A.

B.

E.

All posts and braces to conform to Federal Specification RR-F-191/3C Class 1, Grade A.
Steel pipeto be heavy wall, round according to ASTM A-120 (Schedule 40).

Piping, tubing and braces to meet the Salt Spray test according to ASTM B-117.

Exterior - 1,000 hours with maximum 5% Red Rust

Interior - 450 hours with maximum 5% Red Rust

Posts to have the following dimensions and weights:

OUTSIDE DIAMETER WALL THICKNESS WEIGHT

(INCHES) (INCHES) (LB/FT)
13/8" .095 124
15/8" 110 1.82
17/8" 120 2.28
23/8" 130 3.12
27/8" .160 4.64
4" .160 6.56

Posts and line caps or combination tops with supporting arms shall conform to ASTM F-626.

2.03 TENSION WIRES AND WIRE TIES

A.

B.

C.

Steedl tension wire shall be 7 gauge, 0.177 inch minimum diameter, marcelled or crimped coil spring
hard-tempered carbon steel wire.

Wiretiesand C-rings shall conform to ASTM F-626.

Zinc coat of 1.2 ounces per square foot of surface areaper ASTM A-116 Class I.

204 TRUSSOR TENSION RODS

A.

B.

Provide arod not less than 3/4 inch nominal diameter.

Adjustment shall be provided by a galvanized turnbuckle for each rod.

2.05 TENSION BARS, BRACES, AND TENSION BANDS

A.

Conform to requirements of ASTM F-626.
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2.06

2.07

2.08

2.09

210

211

B. Tension barsto be not less than 1/4" by 3/4" and not shorter than 2 inches less than the nominal
height of the fabric.
PRIVACY SLATS
A. Material: Polyethylene tubular dats, not less than 0.023 inch (0.58 mm) thick, manufactured for
chain-link fencesfrom virgin polyethylene containing UV inhibitor, sized to fit mesh specified for
direction indicated; with vandal-resistant fasteners and lock strips.
B. Color: Match base standard brown — provide color sample to Owner and Engineer for approval.

SECURITY TOPPINGS

A. Provide angled barbed wire to match the existing fence security topping and transition to vertical
barbed wire topping for the swing gate. Match existing barbed wire.

GATES

A. Gateframesto be constructed of round schedule 40 pipe use 1.900 inch O.D. pipeto bezinc coated
per ASTM A-120.

B. Provide horizontal, vertical and diagonal truss bracing to prevent sag or twist.

C. Steel welds to be painted with zinc based paint.

D. Gate fabric to meet the requirements of article 2.01 this section.

HINGES

A. Of adequate strength for gate with large bearing surfaces for clamping. in position.
LATCHES AND STOPS

A. For double-leaf gate, provide fork type latch with center drop rod or plunger bar type of full gate
height.

B. Provide for locking of gatesin closed position with the use of a padlock.

C. Center stop shall consist of adevice set in concrete.
D. Submit detailed information for approval.

ZINC COATING

A. All sted and iron to be coated per ASTM A-392 Class 1. Weight of zinc coating to be 1.2 ounces
per square foot of surface area.
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PART 3

EXECUTION

3.01 POST INSTALLATION

A.

B.

E.

F.

Space line posts equidistant at intervals not exceeding 10 feet.

Terminal posts (end, corner and gate) to be set at beginning and end of continuous length of fence
and at abrupt changesin vertical (30 degrees or more) and horizontal alignments.

Set postsin holesfour timesthe diameter of the largest cross-section of the post. Backfill concrete
(2,500 psi) into the excavation and extend 2 inches above grade. Crown the concrete at thetop to
shed water and extend the footing aminimum of 2 inches below the bottom of the post. Footings
shall not be less than 36 inches deep.

Corner, slope and gate posts shall be braced with a diagonally, securely fastened between the
terminal post and the adjacent line post or its footing or afooting of equal size. There shall beno
more than a 50 degree angle between the brace and the ground.

Poststo be vertical in position, plumb andin line.

Extend every third post to allow securing of security topping on 7 foot fence.

3.02 TENSION WIRE INSTALLATION

A.

B.

C.

All fence shall be installed with top and bottom tension wires.
Fasten tension wires within the top and bottom 6 inches of fabric.

Tension wireto be taut and free of sag.

3.038 CHAIN LINK FABRIC INSTALLATION

A.

Fabric to be placed on the outside of area enclosed.

Secure fabric at one end and place with sufficient tension to remove dack.

Install fence fabric 2 inches above ground level.

Fasten fabric to line post at intervals not exceeding 15 inches.

Fasten fabric to tension wire with C-rings, intervals not to exceed 24 inches.

Fabric to have a continuous mesh. Weave rolls together using asingle picket if needed.

Privacy Sats. Install datsin direction indicated, securely locked in place.
a Verticaly, for privacy factor of 70 to 75.
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3.04 GATEAND HARDWARE INSTALLATION
A. Hinges shall not twist or turn under the gate action.

B. Gates shall be capable of opening and closing easily by one person.
C. Install gate on hingesto prevent removal by lift-off.

D. Locking devices shall be constructed so that the center drop rod or plunger bar can not be raised
when locked.

END OF SECTION
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